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alloys  and  highly  reactive  metals  and  zone  refining  unit 
will  be  viewed  or  demonstrated. 
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7  Jxmo  i960 


REPRESEOTATIVES  OF  URAI’lIUIi  BHiUSTRY  AMD  CPJ5KA1JCE  CORPS  PERSOIHSLj 


Traditionally,  Ordjianco  Corps  natorisls  dovolopsent  has  been  dlreotad 
toward  conatnictional  nsatorlola,  o.s*#  stool,  titanium,  alumlnuin,  plastics, 
otc,,  and  which  in  tha  last  fow  yoara  has  boon  greatly  accolorated  in  ordor 
to  obtain  lighter  weight  Ordnanco  weapons.  Concvirrently,  parallel  reqxiiro- 
ments  have  arisen  for  high-density  engineering  materials.  The  new  Ordnanco 
components  for  which  high-density  materials  are  holng  consldored  all  require 
strength  with  associated  ductility  and  toughness,  resistance  to  normal 
atmospheric  corrosion,  and  suitable  workability  and  fabrlcabllity  for  manu¬ 
facturing  syetora  components.  Tha  high-density  applications  vary  however 
from  those  requiring  sufficient  mass  to  enable  matching  of  balllstlo 
trajectories  (spotting  rounds)  to  those  requiring  combined  resistance  to 
balllstlo  penetration  and  gamma  shiolding  (armor). 

Materials  roqulrepionts  in  Ordnanco  Corps  spoclflcatlona  are  usually 
defined  by  moans  of  mechanical  and  physical  properties,  and  the  actual  alloy 
composition  is  left  to  the  ditcrotlon  of  the  materials  producer.  Insofar 
as  this  la  possible,  this  practice  is  being  followed  in  the  proposed  military 
specification  for  wrought  uranium  alloys  being  dlscuesod  hero  today.  Our 
limited  metallurgical  studios  to  date  have  Indicated  t)iat  carbon  content 
must  be  restricted  to  a  maximum  of  150  parts  per  million  to  obtain  ductile, 
tough  uranium  alloys.  Tha  required  resistance  to  corrosion  in  normal 
atmospheres  demands  at  least  6%  molybdenum  with  and  without  addition  alloy¬ 
ing  olomonta.  Therefore  our  basic  structural  alloys  today  aro  U-8pio  and 
U-8^Ko-l^Tl  to  obtain  ductile,  tough,  and  corrosion-resistant  hlgh-dsnslty 
alloys. 


The  preparation  of  a  miJLltary  specification  for  uranium,  of  course, 
indicates  that  the  Ordnanco  Corps  plans  to  procure  high-strength,  wrought 
\iran.lum  alloy  products.  Our  Immediate  industrial  roqulr aments  aro  for 
small  diameter  bar  stock  (approximately  ojoo  inch)  suitable  for  subsequent 
machining  in  autcmatio  screw  machines.  Ordnance  developmoutal  aotlvltios 
require  small  quantities  of  uranium  alloys  in  bar,  hollow  extrusions,  and 
plate  forms.  Cast  products  are  also  being  considered  for  soma  «q)plioatlona , 
These,  however,  a. e  net  being  discussed  here  today. 


It  is  hoped  that  this  meeting  will  be  of  mutual  beiiofit  to  both  the 
Industrial  and  Lrrdnonce  Corps  representatives  hero  teday.  We  wish  at  Ihia 
time  to  express  our  gratitude  for  your  interest  and  assletance  in  tha  develop¬ 
ment  of  this  first  Ordnance  Corps  apecifica^qn  for  uranium  alloys. 


R 


Colonel,  Ord  Corps 
Commanding 


M.  Bomotcin 


There  shall  bo  preernted  ccr.3  of  tho  primary  conoidorationa  for  solecting 
depleted  uranivtra  es  tha  ba.-sio  ciateriol  for  tho  HEOl  20ild  epottins  caxtridgo 

and  a  brief  review  of » 

a*  Tho  background  for  eolocting  this  Eiatcrlal. 

b,  Tho  devolopriant  tins  ecalos  poralttcd  by  tha  Davy  Crockett  program, 

Picatinny  Arsenal,  aa  tha  research  and  dovelopmont  eystoms  manager  for  the 
Davy  Crockott  aystea  has,  during  tha  past  two  yocra,  aggresoivoly  pursued 
the  development  of  a  20JS1  epottlng  cartrldga  for  use  in  conjxmctlon  with  the 
major  caliber  round,  Frankford  Arsenal  end  tho  Diamond  Ordnance  Fuze  Labora¬ 
tories  were  assigned  the  basic  developmont  program  by  PicatlTiny  Arsenal, 
and  a  member  of  Lake  City  Arsenal  vill  discuss  tho  TiatorlalB  roqulremanta 
In  greater  detail  later  in  the  program. 

In  order  to  aohlovo  tho  desired  range  and  acct^racy  in  tho  20MM  spotting 
cartridge  end  to  achieve  a  baHletlc  co-efficient  of  approximately  1,  a  highly 
dense  material  was  required  for  tho  201H  shell  body.  The  material  selected 
during  the  initial  rosoorch  and  devolopmont  phases  wrs  fiallory-lOOO,  basically 
a  tungsten  alloy.  This  material,  while  meoting  tho  military  rsquiromsnts 
for  tho  epottlng  projoctilo,  was  considered  exceedingly  costly,  end  difficult 
to  machine,  A  study  was  conducted  by  Vatortovm  Arsenal  during  tho  Second  end 
Third  Quexters  of  Fiscal  Tear  1959  which  indicated  that  depleted  uranium  with 
approximately  8;S  molybdenum  could  be  used  as  a  promising  alternative  material 
for  the  Mallory-1000  previously  approved  by  the  Research  and  Development 
System  Ms-nager, 

A  brief  cosq^arlson  of  the  two  materlaln  indicates  the  foHovdngt 

Mallory-1000  Depleted  Uranium  Alloy 

a.  Deixaity  16.5  to  17  gm/cc  18,5  -  19.9  gm/cc 

b.  Cost  $10.00  lb.  $U,50  lb. 

Vftiile  the  density  of  uranium  is  slightly  greater  than  Mallory  metal, 
(approximately  200  grains  more  per  projectile)  the  cost  of  the  depleted 
uranium  la  50$  lower  than  Mallory  material. 

Ballistic  tests  conducted  during  March  of  I960  indicated  that  the  uranium 
projectile  behaved  satisfactorily  under  interior  and  exterior  ballistic 
conditions. 


For  those  vtio  aro  not  fondlic"  with  the  phyelcal  charactoristlcs,  the 
XMlOl  201*21  project  13.0  idll  be  dewcrlbcd  briefly  at  tills  tiite  (Figure  1), 

■  The  projeetUo  coneiata  of  the  folloirlngi 

a.  A  cartridge  caso  (stool  or 

b.  Projectile  body  (uranlra) 

c.  I^ae  (point  detonating) 

d.  A  plastic  rotatljsg  band  vliich  is  assesbled  to  the  body  to  prevent 
*blovby*  of  the  propelling  gases. 

To  es^ahaslEo  further  the  necosslty  for  the  availability  of  uraniuia 
processing  and  fabricating  facilities  there  has  been  prepared  a  chart  out¬ 
lining  the  tine  scales  available  to  the  resoaruh  and  development  agoncy  for 
the  development,  testing  and  industrial  engineering  of  the  EELOl  20I1H  spotting 
projectile  (Figuro  2). 

It  vUl  be  noted  that  the  engineering  design  phase  vas  initiated  during 
the  Fourth  Quarter  of  1958  and  has  been  progressing  for  approxiiaately  two  years. 
The  final  engineering  test  phase  vas  initiated  In  the  Second  Quarter  of  19o0 
and  is  due  to  be  oosspleted  during  the  Second  Quarter  of  1961,  a  period  of 
slightly  over  eight  months.  It  vUl  be  noted  further  that  the  Industrial 
engineering  program,  tdilch  vas  initiated  during  the  Second  Quarter  of  Fiscal 
Year  1959#  '•in  likewise  be  oou^leted  in  the  Second  Quarter  of  Fiscal  Tear 
1961. 


Due  to  the  ezcoedingly  telescoped  nature  of  the  Davy  Crockett  program, 
it  becomes  necessary  to  initiate  the  production  of  war  reserve  quantities  of 
spotting  amsiunitlon  during  October,  i960  or  the  Second  Quarter  of  Fiscal  Tear 

1961. 


A  brief  summary  of  the  material  roquiremsnts  for  the  neoct  five  years, 
which  is  of  prime  interest  is  as  follows t 


Fiscal  Tear 


MateriaD.  Requirement e  in  Iba. 


FI6I 

FI62 

n63 

Fl6h 

Pl65 


39,000 

93,000 

36,000 

31,000 

33,000 


Total  -  232,000  lbs. 
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In  addition,  a  quantity  of  ureniuai  vdll  also  be  required  for  a  special 
round  and  these  quantities  era  as  folloyoj 

Year  Hatarial  Reguireraenta  in  Lbs. 

FY63  (starting  July,  IS'52) 

The  oYoro-r.antior'sd  lirilted  tii^e  scales  tiskB  it  apparent  that  sources  for 
the  processing  of  depleted  uroniua  erd  fabrication  of  this  iiiatarlel  must  of 
necessity  bo  fully  operational  no  lator  than  tlio  Second  Quarter  of  I96I 
(October  15^60)  if  the  Ordnance  Corps  is  to  moot  its  coinmitments  to  the  user, 
the  Continental  Array  Coiaiaand. 

In  conclusion,  it  is  well  to  re-crphaslzo  the  importance  and  necessity 
for  the  continued  support  and  cooperation  of  industrial  organisations  in 
developing  the  facilities  and  production  ”know-how^  for  providing  the  Ordnance 
Corps  with  depleted  uranium  alloy  to  support  the  Davy  Crockett  program. 


7  June  i960 
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URjmiuH  ALLOY  PM  Fca  raol  pnaiECTiiis 


d  tha  ruoporoi- 


by 

J.  Plu^orcki 

cna  yecT  ©30  tJig  Xtiastrlnl  EK,;^-:orin3  Llvlvicn  at  La’ia  Cltj 
At'sen-al  %'a3  introdaccd  to  t’lo  Ea-ify  CrocCcett  pi^ogrcjs  cj.d  £a'.3i_ 

,  bllitj  for  liii'astrial  ensd^ssriag  of  ^at  ee^nt  of  ISio  pro 22*^3  having  to  do 
with  Haoi  2CC2-!  eax-c^alihor  ©pottis^  c-artrld^o,  Eacausa  of  tha  desired  Mil¬ 
iary  diaxactsristdca  end  balllotica,  saay  tiaiquo  tlsol^a  considarationa  vsto 
reqtiire-d#  Axxmg  thesa  waj  tha  nocsasity  for  ea  estreiioly  hoa'y/  projectila 
wlthla  th®  tight  dii33r:sieaal  Units  ro^airsd  cf  tho  heavy  notala  for  tlio 
basic  Eiatcri®!  of  the  Eholl  body.  Earing  dovolcpront  of  this  itca  by  research 
©ad  develcpsosat  porsosEol  at  Frziltford  Arsasel,  iMtial  invsstigatioa  cca- 
eidored  ®.a  elloy  of  90^  tws^stm,  6^  laidi©!,  Ib^  copper,  t;hich  resulted  in 
a  mterial  possessing  a  cpocifio  gs^avlty  of  17.  This  ratsrial  was  thox-oughly 
investlgatsd  aai  t#3t«©d  esd  pzxivod  to  bs  ads^aata  insofar  ea  physical 
prop'/rtiea  end  balliotlo  pcs'forr-anco  yaro  ©nesmsd.  Ihana  yoi'a  eoraa 
ob.^jctiona  fX'Ki  a  prod?iotlon  nechlning  etsadpoint.  Thsso  vora  not  conaidorod 
overly  ©erloua  cad,  all  in  ©11,  tha  shall  body  could  vory  yoU  bar®  been 
iuinufacturcd  of  this  tungsten  alloy  had  the  costs  of  tha  raw  cli:!g8  boon  nora 
1/lthin  reason. 


Rossaroh  end  doTolcpeixit  irr/ostlgatiors  at  Watertoim  Arsenal  established 
tliat  equivalent  or  bettor  thell  bodies  could  ba  ntsrjfact'arcd  of  a  depleted 
uranivta  alloy  at  a  jcach  loss  coot  por  csrtrldga,  Eras,  eftor  rraoorcua  testa 
and  discussicaa  a  urcrJLura  slloy.  In  accordsaca  Tdth  tho  recconiesidation  of 
Watertown  Arsenal,  was  ©doptsd  es  tho  ehell  body  natoxlal  and  th®  procoao  to 
nenofaotar®  thos®  in  quan^ty  evolved  about  this  nateriol*  This,  of  courao, 
involved  such  problcssa  as  aoccuntabillty,  health  phixsios,  scrap  handllcg,  ®tc., 
but  they  hav®  ell  boon  resolved,  and  Laho  City  Arsencil  is  currently  tooling  up 
to  out  bar  stock.  Ear  stock  tdll  be  providod  by  Matox'tcya  Arecmal  to  raquirc- 
sseuts  for  sutosntlo  oorew  rachin®  cporation«  Vfatorlot'n  Arsenal,  It  nay  be 
presusied,  purchases  th®  uraniua  ©Hoy  from  s  oenneroial  sourco  in  accordance 
with  requiresnsnts  of  ths  prepooed  cilltaxy  opeolCLcaticn  to  b®  diocussod  lator. 
Basically,  our  rcquircssnts  oallod  for  a  bar  12-fest  long  and  sufflciontly 
straight  to  pass  fr®«ly  throu*^  a  31/32*  I.D*  tub®.  Ih®  bar  dlanotor  specified 
should  b®  -  *006*  end  a^y  olliptioity  Bust  b®  within  diameter  tolerance. 

Ktzijsnai  physical  properties*  should  boi  Held  Strength  •>  ^,000  psi, 
mtiaat®  Tonsil®  Stren^tb  *■  1Q0,0&)  psi,  SLongation  -  2f,  Beduotion  of  Area  - 
V-STotch  C!harpy  at  <410*7  -  2  ft~lbs.  Thor®  is  listed  in  Table  I  an  approximation 
of  th®  ajeomt  of  uraniua  alloy  b©r  iMch  will  b®  required  for  delivery  to  Lake 
City  Arsomsl  for  ths  mtrt  fiv®  flsci^  y^ar®.  Th®  eciiodoles  have  fluotiiated  in 
th®  past  and  uy  very  llkaly  do  so  in  tha  futursi  therefor®,  these  figures 
roprosent  what  is  currently  in  th®  plans. 


*(2ialrman*8  footnote  1  Iflnirsaa  la  thio  case  referring  to  tho  lowest  inochanical 
properties  of  sintered  ti^ston  alloys  that  withstood  a  ballistic  firing. 


TASLE  I 


Sclndiilo 

UR/Jiiu:i  ALLOY  B.m  F 

tEQUIrin)  Fcn  SCKSDl 

12’  Bars  Flcjq’d  Anpro?:.  Lin,  Ft. 

Approx,  Wt,  at 

July  i960 

30 

360 

1,590 

August  i960 

66 

792 

3,500 

September  i960 

32 

3eu 

1,700 

October  i960 

SU 

6U8 

2,860 

Novojnbor  i960 

135 

1,620 

7,155 

December  i960 

223 

2,676 

11,820 

January  I96I 

210 

2,520 

11,130 

February  1961 

210 

2,520 

11,130 

March  I96I 

210 

2,520 

11,130 

April  1961 

1,872 

8,270 

Total  PI6I 

1,326 

15,912 

70,265 

Total  FT62 

2,12U 

25,Ii88 

112,572 

Total  FT63 

819 

9,828 

l*3,li07 

Total  FX6U 

701 

8,Iil2 

37,153 

Total  FT69 

767 

9,20?4 

>40,651 

5- Year  Total 

5,737 

68,8Ub 

30li,068 

For  this  current  plan  eiU  of  this  uranlxm  bar  la  to  bo  delivered  to 
Lr!:o  City  Arsenal  since  this  Arsenal  vlll  zuanufactizre,  assembley  load  and 
pack  all  of  the  components  of  the  ZKlOl  cartrldgo  except  the  fuze.  A  machined 
projectile  iu  shown  in  the  attached  figure. 
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URMiui!  mm3  Fci  o!m!?ANc;^  cc::F0!n-i?r3 


J*  A*  l2Ls©ncik 


Iharlng  tto  pact  csvorsl  yoara  th©  Ordnasco  Corps  has  gsaoratcd  a 
requlreii'tsnt  for  a  etructxiral  cnglJKSorlBS  natcriol  that  possasooa  hl^h 
strength,  hlf;^i  doriOlty,  end  a  rcaconable  cH.cvmt  of  diictiuty  and  toxigteasa 
for  use  In  tte  production  of  critical 'Ordnarxo  ccrporiSats,  l&dor  tho 
sponsorship  of  Picatlnny  Arsenal,  vrought  nranirsi  clloys  (nnclassiflod, 
depleted)  have  baan  devolopad  at  VfateirtciJn  AxcozoJL  to  Keot  this  rcqyJxs- 
meat.  The  follo^/is-g  gives  the  hlntoJiy  and  fsJbrjxation  of  the  uranii® 
molting  s^ock  to  be  suppliod  contractors.  Also  diccuEsod  Is  tl-se  Oxdnjanoo 
Corps  alloy  “da  velopnent  progrm,  including  elloy  d^jivelcpai:5at,  prcllalna.ry 
extrusion,  heat  troatrent,  and  mstallogrsphlo  tGclmlques , 

Preparation  of  rfaltlng  Stock 

The  depleted  unclassified  uranium  used  in  Pjrzty  Ordnance  is  obtalnsd 
from  the  Atomic  Energy  Commission  on  joint  programB* 

The  turand.um  salt  that  is  used  to  produce  the  uranium  motel  is  ITF|^ 
(uranium  '  totra fluoride)  which  has  been  reduced  from  OF^,  (uranluri  hcata- 
fluorida),  Tliio  prolL’-aimiry  reduction  operation  is  conductod  et  tha  Atoaic 
Energy  Coodsolon  inst-allation  at  Paducah,  Kontucl^y,  The  ursnixim  tatro*- 
fluorlda  fl'I^)  is  the  high-purl ty  green  salt.  This  is  -iiOn  shipped  bo 
the  Mallinckrodt  Chemical  Corp,,  St,  Louis,  Hiosouri,  for  bomb  roduction 
of  the  green  salt  with  magnssium  to  give  a  uranium  "dlrgot"  and  a  slag 
of  magnesium  fluoride,  Tha  ncTne  "dingot”  is  used  rather  than  “ingot'*  to 
iruiioato  that  tho  uranium  resulted  from  a  direct  reduction  ftrom  the  salt 
to  varanlxim  metal,  Tho  resultant  dingot  and  slag  are  aeparated  end  the 
dingot  id  machined  (scalped)  to  remove  any  slag  and  refyactory  that  may 
adhere  to  tho  surface.  The  dingot  welghe  approximately  1800  Iba,  and 
is  the  yield  firem  3000  lbs,  of  charged  gree“»  salt. 

Chemloal  analysis  of  tho  resultant  dingot  material  as  supplied  by  the 
Atomic  Energy  Connlssion  is  approximately  as  follows* 


c 

4100  ppm 

Ca 

r 

C 

0  ppm 

Fe 

15  ppm 

m 

2 

ppm 

Ni 

30  ppm 

Co 

u 

ppm 

Cr 

2  ppm 

Cu 

15  ppm 

V 

20  ppm 

Mg 

2 

ppm 

Si 

30  ppm 

U 

0.2 

ppm 

A1 

10  ppm 

Be 

0.2 

ppm 

H 

4  1  ppa 

B 

O.li 

ppm 

H 

10  ppa 

0 

20 

ppm 

Kot-9  that  tha  eiaounts  of  all  elesienta  fall  balov/  that  cpociflGd  la  tho 
epeclfiCGtloa.  F\irther  processing  of  tho'dlrgot  is  dspondsat  upo.i  tho 
noltins  and  alleyins  facllitlea  avaHablo.  Kio  dlngot  saay  ba  ©sctmdsd 
and  rolled  to  glvo  1*1/2*^  dierriStor  bar  etock  suitable  for  m9ltin,g  or  tho 
eattro  dlngot  asy  bo  ro-'r.sltad  end  eUcyod* 

Th®  dliigot  or  Eolting  stock  that  w;lll  bo  furnlchcd  to  lEdustrlsl 
processing  focllltica  to  nset  th®  in*£niira>dLlitar/  specif icatica  req-oir©- 

aient®  trill  bo  supplied  aa  dsocribod  abovo, 

Co-Reduction  Procoos 


Attei^ts  bar®  been  Bad®  to  ellnlnato  tho  ellcylng  step  co-roductioa 
of  th®  «lth  Eolybdomsa  in  the  bcab  reduction  prccoss.  Savoral  diagots 
haT®  been  reduced  using  this  t«chniqu©|  henrovor,  tho  last  disgot  coatalnsd 
oxteasiv®  porosity. 

Rolling  tests  ccaduoted  with  co-roducod  stock  were  not  succoesful. 

Th®  billot  cracked  erteasivoly  during  tho  rolling  oporatioa, 

ibetrusion  to  bar  stock  using  eo>roducod  stock  has  been  successful. 

Use  of  co-reduction  process  to  produce  melting  stock  that  will  bo 
etu>plled  to  tho  contractors  Is  not  planned  at  this  th&d. 

Ordnauco  Corps  Alloy  ]Dovoloyr.gnt 

Halting  and  A13.07lng  -  During  ^ho  alloy  dovolcpnent  progrean  at  Watertowm 
Arsenal,  I-3y^*nSH8l>or  bar  stock  is  used  as  ifsalting  stock.  Small  Ishorotosy 
size  ingots  each  weighing  30-1*0  lbs.  are  melted  of  bli  ary,  ternary,  and 
quaternary  alloys  of  uranium.  The  alloying  elements  studied  Included  varying 
amounts  of  columblua,  sirconlum,  molybdonun,  tantalum,  and  vauadlum.  Exten- 
sivs  uso  is  made  of  published  phase  diagrams  in  the  binary  eyetma  to  determine 
melting  points,  solid  solubility  limits,  presence  of  Intei^matallic  Compounds 
and  low  melting  eutectlcsj  hovevar,  little  or  no  data  is  to  be  found  con- 
oomlng  the  ternary  or  quaternary  systos^i. 

The  Mlting  is  accompllehed  in  a  vacuum-induotlon  furnace  which  can  be 
snraeuated  to  at  least  .8  micron.  The  induction  heating  of  uranium  does 
not  neoessarily  promote  good  mixing,  and  to  minimize  segregation  which 
can  bo  a  problem  when  molting  materials  of  extensive  density  'iifference 
such  as  uranium  and  titanium,  the  melt  is  sx?>9r-h0atod  100  -  200®F  above 
the  melting  point.  In  tha  laboratory  heats,  the  melt  Is  contained  in  a 
stabilized  zirconla  crucible  during  melting  and  is  lip  poured  into  a  grephite 
mold.  In  order  to  jalnlxaize  carbon  pickup,  the  mold  is  washed  with  zirconla 
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nixed  with  water  and  v:ater  gn.as3.  It  was  dotcnainsd  early  la  th®  progrem 
that  carbon  In  excess  of  150  parts  por  Elllioa  Is  detrlrnsatel  to  tho 
ductility  of  th-a  resultant  iRatoriol  end  Is  to  to  Jjowwcarboa 

melt  etock  Is  used  in  c.l.l»sHc7  et'ddlcs  as.d  will  ba  used  by  tlio  coatrSiSto? 
to  produc®  tho  Tz:plxzi,  ehc-pes  (C:3  Tsblo  I). 

Tho  fts-cent  r:,..te,llur£ic.el  and  ncchnaiacl  prcjcrtlc^  era  dstortdnel 
from  th©  ingot,  ani  tl:o  rcnaijilng  pert  of  tbo  iacot  io  farther  proceecsd 
to  obtain  a3-<o£trrdcd  properties  end  hoat-traatnent  otcc!s* 

Ejctrusion 


Extrusion  of  tho  alloy  study  ingots  is  acccnplichod  by  heatAng  tb® 

Ingots  to  1650*P  for  epproxlmatoly  2-1/2  hours  In  cn  eiyGCi’ntod  copper 
containor.  Billet  is  extruded  fren  2*8*  dla.  to  cppro:dLsatoly  d5ja« 

Tho  copper  cladding  eer^i'es  four  purpoooai 

1.  Permits  tho  heating  of  billets  to  bs  carriod  out  la  an  ordlsasy 
furojico  and  still  px'otoct  the  surface  of  tho  uranituTx. 

2.  Separates  the  uranium  from  the  steal  die,  thus  preventing  tho 
formation  of  a  low  temperature  eutectic  between  tho  uranium  and  tho  iron 

In  the  dle« 

3#  Sarros  as  a  lubricant  during  extruslon» 

li*  Acts  as  cn  lasulator  to  maintain  uranlun  surface  tciiporaturcs 
high  enough  to  prevent  surface  tears. 

The  copper  foiuis  a  thin  protective  coating  ovor  tho  extrudsd  bar  stock.  The 
as-extruded  properties  were  obtained. 

Heat-Tre atment  Studies 


Blanks  cut  from  tho  extruded  bar  stock  are  used  in  the  heat-treatosat 
studies.  These  hoat-troats^nt  studies  have  resulted  in  obtaining  a  vide 
variation  in  properties  on  one  alloy.  The  properties  of  L93  are  presented 
in  Table  II. 

Liid.ted  heat-troatment  studies  of  U-8^b  and  U-8^^!o-'l^Tl  have 
that  heat  treatment  vLU  xiot  approclably  increase  the  mechanical  properties 
above  those  presented  in  Tables  III  and  17  since  this  alloy  is  single  phase. 

To  date,  13U  ingots  of  70  different  alloys  havo  been  melted  at  Watertown 
Arsenal;  38  of  these  remain  to  be  tested  in  the  as-extruded  condition  and 
heat  treated. 
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This  prog?.*exii  has  led  to  the  dovelopiriant  of  at  least  two  iiraniuin  sillcys 
which  havu  pz'oporties  which  malie  them  uoablo  engijzsaring  mat-oriels.  There 
may  ba  others  dovelopod  before  completion  of  tho  program.  Tha  two  olloyjs 
are:  U-d^Ib  and  These  alloys  are  cui-’-rently  heirs  in  tha 

prototjpo  manufactoro  of  components  in  tViO  rosoa’ceh  and  doTelcpr,iCi;A  Btaga 
and  :slso  wero  used.,,  et'alaatcd,  and  tested  for  tbo  llfi.Ol  ci, lotting  roisi. 

Many  alloys  havo  boon  devolepod  :jhich  vUl  moot  tho  riechaslcol  propsrtlea 
aa  required  in  tho  specification  at  tho  different  strength  IoyoIs;  h&oraver, 
the  corrosion  rosist&nco  of  all  but  tho  U-8^!iS)  axod  the  l^'Ii  will  net 

meet  tho  specification  requirement.  Further  studios  aro  In  progress  to 
overcomo  this  doficiency.  Mr,  Jacobson  will  later  report  ca  tho  corrosion 
reslatance  of  tho  uranium  alleys* 

Oas  EUraination 


It  has  been  dotorminod  that  hydrogen  In  exesas  of  tho  amounto  glTsa 
in  tho  spoclficatioa  will  edversoly  affect  the  ductility  as  Ksasured  l:y  tho 
percent  eloiigatlon  and  reduction  of  aroa* 

Tho  following  heat  troatmant  has  been  developed  to  remove  hydrogen  in 
tho  uranium  8,^IJo  alloys: 


900“?  -  k  hours  (time  depending  upon  section  also) 
1650“F  -  2  hours  h-Q 

Thlo  treatment  will  result  in  a  reduced  yield  strength  but  will  rez^v® 
tho  excess  gases  and  restore  the  ductility  to  acceptable  levels. 

Itoet  heats  dinrlng  the  alloy-development  program  contain  less  them  1  part 
per  Billion  hydrogen  and  loss  than  100  ppm  ojcygen* 

Metallographlo 


United  Botallo graphic  studies  have  been  conducted  on  the  U-8JbKo  and 
U-8j£fio-l^i  alloys*  Results  indicate  that  both  of  these  alloys  aro  single 
phase*  Typical  micros tructures  are  presented  in  Figures  3;.  U,  and  10  and 
show  structures  of  as-cast,  extruded,  and  “cold  worked"  alloy a  respectively. 
(Note  the  reduced  grain  size  in  the  ertznided  condition)* 

Pupther  metallographlc  studies  will  be  made  on  these  and  other  alloys 
la  the  heat-treated  conditions  as  well  as  material  worked  below  the  recrystal- 
Uzatlon  temperatures. 
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TABLE  I 


EFFECT  OF  CARBON  CONTENT  ON  DUCTILITY 
AS -CAST  U-8  HO 


»PM) 

EI/'N’GATTO.\’(?.) 

R.  A.  (Z) 

!0 

10 

28 

10 

10 

21 

'»0 

9 

20 

>0 

10 

20 

iO 

10 

21 

0 

7 

18 

JO 

8 

17 

)0 

7 

lA 

>0 

6 

13 

!0 

A 

9 

.0 

3 

5.5 

10 

3 

6.5 

.0 

3 

3.6 

0 

A. 2 

5.7 

2.0 

2.6 

:0 

2.1 

A. 5 

;0 

0 

0 

lO 

l.A 

2.1 

.0 

0 

0 

TABLE  II 


U-ALLOY  - 

-L-93  HEAT 

TREATMENT 

27Jlc-27.Zr-27.Cb-l/2ZTl 

c  Treatment 

.IZ  Y.  S. 

T.  S. 

X  Elon. 

Z  R.  A,  Charpy  Impact 

(Psi) 

(Psl) 

-40°F  (ft-lbs) 

W.Q. 

35,000 

139,000 

17 

22  16.0 

W.ij. 

900°F 

248,000 

264,000 

3 

7.2  2.7 

T,  W.Q. 

Cast 

194,000 

210,000 

0 

0  3.4 

Extruded 

164,000 

221,000 

8 

16.2  6.8 

TA^'LE  III  (a) 


MECUANTCALJROFl^J?H.\Of 
■“  U-H"r MO 'Ts-CA  JT 

.  - - *- - -  p,^-- muMll.ll'plilB  JgjW Rua 


Keat  No,  Y.  S.  <5.1 

T.  S. 

El  on  . 

R.  A. 

Cbarpy 

L.3  130 

131 

4.5 

5.7 

at 

3.9 

Lll  118 

_« 

0 

2.1 

119 

122 

2.0 

2.6 

2.2 

L  13  123 

127 

4.0 

8.0 

2.1 

118 

128 

0 

0 

2.3 

L  22  116 

120 

1.0 

2.1 

1.0 

118 

124 

• 

* 

0.5 

L  23  106 

114 

3.0 

3.4 

3.1 

121 

121 

0 

0 

3.4 

L  24  126 

128 

3.0 

5.6 

2.8 

125 

128 

5.0 

12.6 

3.0 

L  33  119 

123 

11.0 

36.0 

3.0 

112** 

114*« 

4.0’»* 

10.4** 

«• 

•  Spocimen  broke  In  thi'oads, 

••  Imperfection  In  tensile  epeolroon. 

Specimen  broke  before  .1^5  yield  took  place. 

L  36  118 

121 

2.0 

3.4 

3.1 

120 

128 

8.0 

15.6 

3.0 

116 

124 

6.0 

12.6 

3.2 

L  38  118 

124 

7.0 

14.0 

4.5 

116 

124 

8.5 

24.0 

5.0 

L  45-Mullite 

Wash  118 

120 

1.0 

2.0 

2.5 

122 

129 

4.0 

6.3 

3.2 

L  51-Mullito 

Wash  121 

122 

2.0 

2.6 

2.8 

L  52-Mhllite 

Wash  *•* 

113 

0.0 

0.0 

1.9 

L  53-Miilllte 

Wash  120 

125 

2.0 

2.6 

2.4 

TAT- 1,5  ITT  (a)..  (Cont) 


n«at  ??o. 

Y.  S.  “i.l 

T.  S. 

Sion. 

R.  A. 

Charpy  Impact 

at  -400? 

L  55-:^JiUHo 

•’ash  126 

128 

3.0 

4.2 

3.0 

L  56 

118 

121 

11.0 

22.6 

3.5 

L  57 

116 

120 

9.0 

23.4 

2.9 

♦  SiwolTOn  broko  boforo  .l1  yield  tock  pla: 

•*  Imperfection  in  i:nollo  ep30iE:en. 

**•  Specimsn  broke  In  tliroci. 

;o. 

L  5^ 

121 

126 

5.0 

7.2 

- 

L  59 

116 

119 

10.0 

26.0 

3.0 

L  60 

116 

120 

7.0 

17.7 

3.5 

L  61 

120 

121 

10.0 

18.4 

3.75 

L  6? 

115 

121 

9.0 

22.2 

4.1 

L  63 

118 

124 

10.0 

24,7 

3.8 

L  64 

- 

123 

10.0 

25 

4.0 

L  65 

113 

12? 

3.0 

25.4 

6.2 

L  67 

118 

118 

11.0 

30.8 

4.0 

L  69 

119 

123 

8.0 

17.0 

3.7 

L  70 

U6 

118 

12.0 

21.0 

3.7 

L  71 

116 

118 

9.0 

17.7 

3.8 

L  72 

Ufl 

120 

S.O 

17.7 

3.8 

L  73 

124 

127 

5.0 

11.6 

3.6 

L  74 

130 

131 

10.0 

22.6 

3.0 

L  78 

121 

123 

7.0 

14.0 

3.2 

I'SOHAt’TOAL  FH0?1:RTT".S  OF 

— »  llll  IL  I  I  IT  •.  I  ITT - -  ••••  - 


Ho.^t  :’o. 

Y.  5. 

".1  T.  3 

,  Elon. 

R.  A. 

Charpy  Impact 
at  -wOf 

5.5 

L  '»o 

135 

137 

12.0 

42.4 

L  ;>i 

134 

136 

14.0 

55.2 

«.3 

L  52 

13'* 

140 

14.0 

52.6 

3.4 

L  ^ 

136 

142 

13.0 

42.8 

5.2 

L  56 

136 

139 

14.0 

45.2 

6.8 

L  57 

133 

136 

15.0 

50.4 

9.0 

L  5a 

132 

136 

13.5 

47 

4.0 

L  6? 

121 

131 

12 

48.7 

5.0 

L  74 

136 

136 

13.0 

59.9 

5.5 

136 

137 

14.0 

49.2 

m 

♦** 

147 

151 

5.0 

41.6 

6.0 

*  Specimsn  broko  in  thread. 

Jmperfoollons  in  tensllo  specimon. 

***  Specimen  broke  before  .1,^  yield  took  place 

L  61 

137 

TABLE  m  (c) 

MEOHANTOAL  PROPERTIES  OF 

ki-M ..  Ko  As-rolls'o 

138  13.0 

49.2 

4.5 

135 

137 

16.0 

50.8 

5.0 

134 

135 

14.0 

46.2 

m 

L  66 

133 

149 

14.0 

50.B 

12.5 

— - 

133 

136 

14,0 

52,6 

11.0 

L  72 

13B 

139 

14.0 

42.4 

10.0 

L  73 

140 

TABUS  III  (d) 
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AS- EXTRUDED  COPPER  COATED  URANIUM  ROD 
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MACHINED  URANIUM  20MM  SPOTTING  ROUND 
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AS-EXTRUDED  URANIUM  CYLINDER 
FIGURE  7 


COPPER  COATED  (flame  SPRAYED)URANIUM 
BILLET  PREPARED  FOR  ROLLING 


FIGURE  8 
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HIGH-STRENGTH  URANIUM  IN  VARIOUS 
STAGES  OF  PRODUCTION 


FIGURE  9 


"cold-worked"  MICROSTRUCTURE 
URANIUM  -  8%Mo-l7oTi 


FIGURE 
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URANIir!-!  AUm  FROCEPSU.'O 


by 

£.  N.  Kinaa 


Introdw-Ctdon 

As  vith  Ejoct  raotalo  ueod  for  etructiiral  porrposoa,  hot  cr  plastiCiXlj 
workod  virsmltra  edloys  cjdiiblt  eiiporlor  K£ch.!:uilcal'proportl08  ovor  tj'iosa 
obtaiiiod  from  tbo  aa-cast  naterlnl.  Spsclfically,  plastic  rcduotiona  of 
approximately  hOTO  baoil  dotonrJjied  &>i  adequate  to  prodaco  tho  dooired 
mechanical-property  levols , 

Equally  l2'^ort,ant  in  arrlvins  at  tha  doslrod  proportioa  aro  tho  proper 
choica  of  alloylii^  constituonto  end  moltins  proceduroa,  Sovsrsl  msltlng 
practlcoo  currently  being  evaluated  at  Watortoim  Araonal  era  doscribsd  to 
an  article  eppsering  in  the  Fobruaryi  isoue  of  Foundry  magasino 
entitled  “Urantoa  Foundry  Practice"  by  0.  D*  Chandloy  and”]).  0.  Fleck  of 
Watertown  Arsenal,  Two  alloys,  and  U-8;?l-iO“i;STl  dovolopod  at 

Watertown  Arsenal,  ere  capable  of  raeoting  those  stipulated  raquirements , 
Concurrently  procoduros  for  tho  melting  of  these  alloys  in  nodoratoly 
largo-slao  heats  ha^'O  boon  established.  In  fad,  expsrlmontal  300-pound 
heato  ai*o  being  malted  at  V/atcrtouTi  Arsenal.  As  an  cxa:.plo  of  even 
further  progress,  2,?00~pound  heats  ere  being  molted  by  an  industricl 
facility*  These  2,2CO-pound  heats  vdll  bo  usod  In  tho  dovolopment  of  tli® 
hot-trorking  prococses  which  ero  necessary  to  obtain  tho  desired  mochantoeil- 
property  values*  Specifically  those  processes  incorporate  oxtruoion  and 
rolling.  For  excmple,  tt7o  as-cast,  solid  ingots  of  8-l/li”  dia.  x  6"  length 
or  tho  U-8jS]Jo-l,tTl  alloy  and  two  as-cast,  hollow  cylinders  of  0,D»  x 

!♦'*  I«D.  X  10**  length  of  tho  same  alloy  will  be  hot  worked  at  Watortown 
Arsenal.  In  the  case  of  the  8-1/V'  dia.  solid  casting,  approximately 
$0%  reduction  will  bo  irq)artod  to  it  resulting  in  a  6*5/8"  dia,  forgod 
billet.  Folloifing  thlo  operation  tho  forged  billot  vtUI  bo  reverse 
extruded  to  the  desired  final  configuration.  The  as-cast  hollow  cyllador 
will  bo  forged  fjcca  its  original  7-3/^“  O.D.  to  6-5/8"  O.D.  while  main¬ 
taining  tho  I.D*  dimension  of  it"  through  the  use  of  special  forging  tools* 
Tho  desired  50^  plastlo  roduotlon  previously  montlonod  is  adhered  to  in 
both  of  those  procoduros,  which  assures  the  obtaining  of  a  sound  high- 
strength  component.  The  foHowlnc  technical  data  represents  processing 
evaluations  conducted  ovor  the  past  year  at  Watertown  Arsenal  and  what 
devolopmoat  work  is  in  etoro  for  tho  future. 


Prccessinc  Projcdorcs  Presently  Dc^valopcd 


Open-Die  Forging 

Threo-ir.ch  diameter  incots,  rsoly’cdcnum,  voro  cast  at  'S-fe.tGrto’m 
Arsenal.  After  degassins  (SCO®?  in  vac'iisa  for  2  hours)  thc-ca  billets  tjpro 
forged  do^m  on  open  dies  at  1600'®P  to  1®  dicneter.  Both  hes^iS?  (15'00  lbs.) 
and  press  (^00  ton)  roro  utilised  equal  eucccss. 

2.  Back  Rttruslon  (Solid) 

After  coating,  6-1/2”  dia.  billsts,  6^  molybdcmtn,  vrore  rough 
machined  to  6-3/8”  dia.  and  then  rovorso  extruded  in  tho  as-cast  condition. 

To  prevent  s\irfacG  tearing  that  would  result  In  clrcuj?lorentlal  sxxrface 
tears  as  deep  as  3/8”,  hot-rollod  1020  carbon  stool  elceves  1/8”  thick  votq 
used  botveeu  tho  extrusion  container  and  tho  billet.  This  stool  sleeve 
combined  with  the  molten  salt  on  the  billet  and  tho  very  hijdi  die  tcrcpara- 
ture  (over  600*F)  served  to  prevent  die  eoisuro,  reduce  billet  boat  loss, 
and  lubricate  the  area  between  the  billot  and  the  extrusion  container* 

The  type  of  extrusion  punch  used  v&a  a  ii->l/U”  dia.  drop-off  disc  type  punch 
made  of  9%  tungsten  hot-die  steel  heat  treated  to  Rc.  50.  Billets  were 
extruded  at  1800“F;  two  types  of  copper  coating  were  evaluated,  copper 
sprayed  (maximuifi  thickness  l/l6"),  and  copper  canning  using  1/8"  thick 
evacuated  copper  can.  The  1/8"  steel  sleeves  were  at  tho  same  temperature 
as  the  uranium  billet  (1800®F) . 

3*  Back  Ebctruvj.Qn  (Tuba) 

It  is  eeBontially  the  samo  procedure  as  the  previous  mothod  except 
that  the  as-cast  billet  is  hollow  (3"  I.D.).  This  I.D.  is  oj^anded  to 
U-3/8"  I.D.  utilizing  a  special  type  of  expansion  drop-off  punch  made  of 
liSUO,  heat  treated  to  Rc  -  li8.  Although  the  amount  of  reduction  by  this 
method  is  loos  than  that  of  a  solid  billot,  the  problem  of  center  segrega¬ 
tion  is  eliminated* 

Forward  E^rtruslon 

'One  industrial  concern  has  successfully  fonrard  extruded  uranium 
billets  fl*cm  2,8"  dia.  to  •75*’  dia.  at  l650*P  with  forward  extrusion  press 
setxgj.  This  setup  was  utilized  to  extrude  thirty-eight  alloy  combinations 
presently  being  evaluated  at  Watertown  Arsenal  Laboratories  for  metallurgical 
and  physical  properties*  It  was  'ound  that  the  amount  of  extrusion  pressxire 
required  varied  fear  each.  The  maximum  was  580  tons^  the  minimum  was  200  tons. 
All  of  tho  thirty-ei^t  alloys  were  successfully  extruded.  These  billets 
were  encased  in  an  evacuated  copper  can  1/16"  thick  to  facilitate  extrusion 
and  keep  die  wear  to  a  minimum. 
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In  both  bacln/ard  extrusion  procossoa  tho  min  lubricant  used  xma 
a  nixturo  of  grephito  asid  oiliccno  oil. 


5.  Rolling 


Square  billeta  ucro  rolled  at  I'ati'rtc'rn  Ar 
wore  utilised,  1300®F  axi  Ih/JO^F*  Tha  cqc/xro  cros 
froB!  1-1/2''  square  do:ai  to  1/2*®  cquaro.  A 
(sprayed)  ms  used  vdth  conslderablo  euoccDs, 


'senal.  Tuo  tcraocratures 
3  eeotions  iroro  reduced 


coating  1/I6*®  t^hick 


Future  DovelopTn,3nt 

As  previously  indicated,  preliminary  rolling  study  shows  that  tha 
best  mechanical  and  matallurglcal  properties  for  bar  stock  idll  bo  obtained 
by  rolling,  Tha  davolopracnt  of  procescing  procedures  for  rolling  has  been 
limited  by  tho  limited  eiso  and  terporaturo  ranga  of  boating  eq^iiis’sat 
available  at  existing  liccn,SQd  industrial  rol3.ing  facilities  in  this 
countiy.  Howovor,  a  rollij'g  progroa  is  in  progrooa  to  cu  tisrsiine  tlio  optL”ausi 
rolling  teperatures  and  tfce  of  heating  prior  to  rolling.  TIrLs  pro,sreju 
is  being  conducted  by  Idatertc'.n  Arsenal  at  an  industrial  concorn  la 
CAnada.  A  fiiui  in  this  countzy  is  precoatly  installing  a  rolHcs  rdll 
and  accassoiy  heating  equlpraont  suitable  for  rolling  of  the  high-strength 
uranium  alloys  to  bar  stock  and  plate. 
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SURF/,CE  CmiCTEHTSTICS 


M.  M.  Jacobsoa 


In  the  dovelopinant  and  nandlin^  of  u’^aniura  alloys  xjndor  ths  Bar/  Croc!sct-t 
spotting  round  progi'aM,  pyrophoricity  and  corrosion  tcndancy  trare  recooi'drjcd 
as  potential  problcsus.  Tho  pyrophoric  charactoristics  of  taranim,  or  tcnloncy 
to  ignite  Epontanoously,  rr.r^y  have  conatitutod  a  sorious  safety  hazard.  Tha 
uranium  alloys  to  bo  epoctfied  for  tho  Da-^y  Crockatt  spotting  round  also 
were  required  to  exhibit  satisfactory  resistance  to  ati^spherlc  corrosion 
under  conditions  of  long-tera  storage. 


Chips,  powder,  turnings  and  drillings  of  uranium  metal  are  pyrophoric. 
From  a  toxicity,  handling,  and  storage  standpoint  It  was  e^Tidont  tliat  cars 
had  to  bo  exorcised  in  doallng  with  finely  divided  uranium.  For  ejsrple, 
during  machining  operations  quantities  of  chips  and  turnings  are  not  ellowed 
to  accumulate  but  aro  kept  suhnergod  in  oil  and  subsequently  diepoeed  of  by 
burning.  Kassiva  or  solid  uranium  motal,  on  tho  other  hand,  offers  no  real 
problem  in  handling  or  storage.  From  a  health  physics  standpoint  it  was 
found,  ho’rfovor,  that  tho  principal  problem  was  a  psychological  one— a  tonuoui? 
fear  of  this  strange  new  material.  This  has  been  effectively  overcome, 
thoui^^,  in  the  Watertetm  Arsenal  uranium  program  through  lectures  and 
Instruction  given  to  workmen. 


It  is  well  knom  that  unalloyed  uranium  Ov..dbits  very  poor  corrosion 
resistance  even  at  nonaal  ten^oratures.  It  tarnishes  or  oxidizes  vexy 
readily  in  air  developing  a  mors  or  less  protective  dark  brown  to  black 
uranium  dioxide  coating.  Unalloyed  uranium  even  oxidizes  slowly  in  a 
vacuum  of  10'”  ram.  of  mercury  and  in  tho  presence  of  moisture  corrodes 
very  rapidly,  following  a  parabolic  growth  law.  Oxide  fracture  or  dimen¬ 
sional  growth  of  the  surface  of  uraniiim  could  present  a  source  of  difficulty; 
consequently  tho  corrosion  characteristics  of  the  uranium  alloys  being 
developed  for  the  spotting  round  were  an  important  consideration. 

Although  the  extensive  data  generated  under  the  Atomic  Energy  Commission 
fuel  element  program  indicated  that  many  alloys  of  uranium  possessed 
remarkably  improved  corrosion  characteristics,  study  has  been  underway  at 
Uatertovm  Arsenal  to  evaluate  the  corrosion  resistance  of  specific  alloys 
that  are  being  considered  for  the  spotting  round  because  of  promising 
mechanical  proportlea.  The  objective  was  to  establish  corrosion  require¬ 
ments  for  specification  use. 

On  the  basis  of  ETorvelllanc©  corrosion  tests  carried  out  in  boiling 
water  on  unprotected  uranium-alloy  specimens,  it  is  proposed  to  establish 


tho  folloidng  tontativo  requireKSnt:  *‘No  vGight  loss  end  a  rcight  gain  not 
to  exceed  20  iTdlligrc.-n3  per  square  dociriotcr  per  day." 

Corrosion  tostins  In  en  envirorjr.oat  of  $0^  rolativo  hurddity  at  160®F 
is  being  ejq;'lorsd  further.  Long-tteo  exposure  tests  are  also  in  progress 
at  anbient  tc:T;parat-oro  as  wall  as  cers’csion  tests  of  epccljacns  protected 
vith  barrier  covitjjigo.  (Results  to  data  on  tho  influence  of  barrier 
organic  coatings  conflrrii  ths  Atomic  E'uorgy  Con-aisoion'e  esqjsrienco  that 
attempts  to  enclose  uraniiri  msy  encourage  only  greater  corrosion  and  that 
freely  circulating  air  will  probably  provlda  tha  most  effectivo  environmont 
for  long-term  storago.) 


Preliminaxy  avarago  data  chcniing  comparison  of  various  ursniCT  alloys 
in  the  accelerated  boiling  vater  corrosion  tests  aro  listed  in  Table  I 
below,  Ailoys  era  listed  in  tho  rolativa  ordor  of  decreasing  marit,  Tho 
increased  corrosion  roeistanco  of  tho  alloys  at  the  top  of  tb.o  table 
contrasts  strikingly  idth  that  for  tho  unalloyed  uranium.  ('Tlus”  values 
Indicate  a  weight  gain,  and  "lainua”  val*ias  a  -eight  loss.  Corrosion 
products  waro  not  chemicislly  removed  after  tost.) 


TABIE  I 


CORROSION  IN  BOILH^  WATER  AFTER  2U  HOURS 


Kvaterial 

8^~1^1 

2^Mo-2}6Zr-2^b-,i;jJri 

$%Zx-1.7$%Cb 

.55050-. 

2$T1 

2%m 

Uhalloyod  uranium 


Corrosion  Rato  (mdd) 

o 

♦6 

♦16 

-5 

-Uo 

-3Uo 

--680 

-7000 


It  is  recognised  that  uranium  corrosion  is  complex  and  that  ftroquontly 
there  may  be  difficulty  in  obtaining  reproducible  data  in  repeated  experi- 
-anents.  Consequently  tho  ratings  of  eoveral  of  the  intermediate  alloys 
listed  in  TabGLa  I  should  not  be  considered  as  final. 

recent  boiling-water  corrosion  tests  conducted  on  tha  8^Mo  and 
8JJMo-1^1  uranium  alloys  wherein  epacimen  preparation  and  test  procedure 
wore  defined  and  controlled  very  ccrofully,  it  has  been  possible  to  obtain 
excellent  reproducibility  of  results— sufficient  to  warrant  inclusion  of 
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the  spesificatlon  roquirenent  of  20  nidd  referred  to  previously.  The 
procedure  is  described  in  paragraph  h.5tU  la  the  proposed  uranium  speci¬ 
fication  contaiand  elsewhero  in  this  docunoat. 

Corrosion  end  surface  trcatjnsnt  studies  continuing  at  V/atcrtoim 
Arsenal  Laboratories  t-o  provide  correlation  botKOcn  eccoleratcd  end  lon3-tor2'3 
exposures  and  to  cnsui'O  car.plet®  understanding  of  possible  unusvial  effects 
of  new  alloying  olejiaeats  and  liifluenco  of  now  prccossing  variables. 
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SECTION  D 


DISCUSSION  /J-m  CH/.N0ES 

Proposed  Military  Specification  MIL-U-I;60l45(0i'd) 

"Uranian  £lloy,  Eexs,  Billets,  and  Tubular  Shapes” 

by 

J.  F,  Coulter 

The  coordination  of  a  specification  between  industry  and  Government  is 
necessary  in  order  that  an  understanding  exists  botv:een  the  parties  involved. 
The  requirements  of  the  specification  must  be  technically  sound  and  reasonable. 

The  particular  specification  under  discussion,  based  upon  considerable 
materials  development,  includes  such  requirements  as  necessary  to  purchase 
the  material  which  will  produce  an  end  item,  in  most  cases  projectiles. 

Since  the  preparation  of  the  specification  some  technical  areas  of  the 
requirements  have  been  found  to  need  adjustments,  l.e.,  hydrogen  content, 
ductility,  corrosion  rates. 

These  new  values  are  set  out  belowj 

The  maximum  alloi.'able  hydrogen  content  has  been  changed  from  O.OOlJo 
to  0.0001^  (1  ppm)  in  paragi-aph  3«1* 

Tnc  elongation  requirements  in  Table  II  have  been  changed  as  follows 
from  the  values  shoumj 


20  changed  to  1? 

18  '»  "  15 

16  "  "  13 

m  "  "  11 

12  •  "  9 

10  It  »  7 

8  «  n  6 

The  maximum  weight  gain  value  shown  in  paragraph  3*6  has  been  changed 
from  10  mdd  to  20  mdd. 

In  response  to  a  question  from  an  Industrial  representative,  namely,  will 
the  melting  stock  (dingot)  used  to  produce  the  wrought  material  be  purchased 
against  an  Atomic  Qiergy  Commission  specification?  This  will  be  investigated, 
and  if  the  Atomic  Energy  Commission  specification  is  r’iitable  it  will  be  used 
as  an  applicable  document  within  the  specification  being  considered  here. 


The  rr'.atcrials  spocification  vdll  bo  revrritten  to  include  the  chances 
sliOK'n  hero,  and  no  further  succcsted  changes  ''.re  put  forward  by  either  Government 
or  industrial  representatives. 

The  specification  MIL-U“It6olj5(Ord)  dated  2li  Juno  i960  revised  to  include 
changes  set  out  as  suggested  in  this  discussion  is  included  herein. 
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^!Ir^U-^C;o^5(Or(l) 

fi'i  Tuno  lyGo 

MILITARY  SrKCIFlClA'C  ;-  • 

WAKIW!  M,I/DY,  WF’OtfGIlT, 

BAUG,  BILLETS,  /Jnj  TimiBAR  SliAPES 


1.  scorn 

1.1  Scope.  -  Thin  cpcclficatlon  covern  vrouf.ht,  depleted  (nee  6.6), 
unclncnllicd  uranium  alloy  bare,  blllctn,  and  tubular  chnpco  in  ncction  oizco 
up  to  2  1/2  Inchcn  for  une  in  Ordnance  enGinccrlng  appUcatlonn  requiring 
rcnlntance  tc  nonnal  atmonphcric  corronlon. 

1.2  Condition.  -  Unlono  othcndoc  opecifled  in  the  contract  or  order,  the 
uranium  alloy  nholl  be  furnlohcd  in  the  ao-rollcd,  extruded,  forged,  ewaged, 
or  heat-treated  condition. 

1.3  Fininh.  -  Uraidum  bllleto  ehaUL  be  fu^'nlchcd  in  the  rough- turned  fininh. 

2.  APPLICABLE  DOCUIELTS 

2.1  The  following  documento  of  the  ieoue  In  effect  on  date  of  invitation  for 
bldo  form  a  part  of  tlilo  specification  to  the  extent  Bpeclfied  herein: 

CTAIIDAnnS 

niDnnAL 

FED.  TEST  METHOD  STD.  IIO.  I5I  -  Motalo;  Tcot  Mothodo 
MILITARY 

MIL-STD-I29  -  Marking  for  Shipment  end  Storage 

(Copieo  of  epoclficationa,  atondardu,  drawingo,  and  publlcatlono  required  by 
contractoro  In  connection  vlth  specific  procurement  functions  ohoiild  be  obtained 
from  tl>e  procuring,  activity  or  ao  directed  by  the  contracting  officer.) 

2.2  Other  publlcatlono,  «  The  following  docujncnto  form  a  part  of  thlo  cpeci- 
flcatlon  to  the  extent  opcclflcd  herein,  Unleoa  othci-wise  Indicated,  the 
loouo  in  effect  on  date  of  invitation  for  bldo  Ehull  apply. 


AnwicAM  cociE-r/  roil  'ri;r;TniG  HATi’.RL\LS 

Asm  DcRljpiation:  Method  of  TcRt  foi*  Ocnnlty  of 

Cemented  Carbidco 

Asm  Method  n  for  Chemical  Analynlfj  of  Mctslo 

(Application  for  coplen  r.honld  be  addrcr.ncd  to  the  American  Society  for  O’ci'.T.lnp. 
Mntorlala,  1916  nacc  Street,  Philndelphln.  3»  Pcnnr,ylvanla. ) 

3.  REQinmilI3IT3 

3.1  Manufacture.  -  Tlio  urnniu.’n  alloy  ohall  bo  monufactiircd  unlng  uranium 
melting  ntock,  of  a  purity  which  hao  been  opproved  by  the  procuring  agency,  and 
ouch  alloying  elemontn  an  nccenonry  to  meet  the  rcqulrcmcntn  opcelflcd  herein 
(000  3.2,  6,2  and  6.2.1). 

3«2  Chomlcal  componltion.  -  Unlcon  othervloe  opccificd  in  the  contract  or’ 
order,  'ilia  chciaicoL  corapofliticn  of  tho  uranium  alloy  ohall  comply  with  tho  ronp.e 
propooed  by  tho  contractor,  Tho  contraotor  oliall  oubmit  a  certified  onolynin 
of  each  heat  to  tho  procuring  agency,  Tho  otatcnionb  of  annlynlo  olinll  inoludo 
all  olcmento  intontlonally  added  ao  woU  aa  tho  amounta  of  carbon,  iron,  ovygen, 
hydrogen,  and  nitrogen  prooent  no  irapuritloa, 

3.2.1  Unloao  othcnd.00  apociflcd,  tho  lliulto  for  tho  oleinonto  thown  in 
table  I,  ahall  not  bo  oxceeded. 


Table  I  -  Maximum  content  foi*  elemontn  present  cm  impuritioa 


Element 

Maximum 

percent 

m 

Carbon 

0.015 

150 

Iron 

0.0025 

25 

Oxygen 

0.010 

100 

Hydrogen 

0,0001 

1 

Nitrogen 

0.010 

100 

2 
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3*3  trcatmont.  -  VIhen  mtcrlcl  Is  heat  treated  to  Kcct  the  applicable 

inochanical  property  rcqulrcisenta  of  tiila  cpecificaticn^  the  dotailo  of  tlio 
heut  treating  proccduro  ehall  be  presided  by  tlie  ccatractor  end  ohall  ba  for¬ 
warded  wltli  each  lot  at  the  tlraa  of  clilpasent. 


3*^  Stroightnnlnc^.  Botb  and  ox-ca  in  the  uraiiiira  iraterlol  any  be  resoved 
by  Dtraici'itcning,  et  tl-,a  option  of  the  contractor,,  provided  that  the  ternpora'" 
tnre  of  tlie  Katcriol  dvirin.^  any  etrcirilitoiilnr;  operation  la  not  lesa  thoia 
1100  decprc-oo  ralrrenliGlt  ('*?),  A13  Gti"cJ.£htenlnc  ©hoiU  be  perfoniisd  prior  to 
acceptancQ  tcatin^. 

3.5  Mg chani c al  pr oport 1 e a , 

3.5.1  Tensile  properttoa. 

3«5»1«1  Yield  otrcn.gi.h,  -  The  yield  strength  rwiga  shall  ba  as  opacified 
In  the  contraci  or  "order. 


3.5. 1.1.1  Hoxlrinim  yield  strcngidi.  -  Tho  specified  yield-strength  range 
may  be  exceeded  providing  the  porccat  elongation,  percent  reduction  of  area, 
and  V-notched  Charpy  Ir.paot  reaictanco  do  not  fall  below  the  values  shown 
in  table  II  for  the  upper  llr^it  of  the  specified  yield- strength  range. 


Table  II  -  Mlnlratm  raechanlsnl  property  rcgulremcnta 


For  yield  otrenj^h 
(0.1^5  offset) 

Averogo 

elongation 

Average 
reduction 
of  orca 

Average  V-notched 
Charpy  impact 
reoi stance  at  -40®F 

PfO.l, 

percent 

percent 

ft, -lbs. 

U0,000  -  119,999 

17 

42 

6 

120,000  -  129,999 

15 

3O 

5 

130,000  -  139,999 

13 

34 

5 

140,000  -  149,999 

11 

30 

4 

150,000  -  159,999 

9 

20 

4 

160,000  -  169,999 

7 

26 

4 

170,000  -  180,000 

6 

24 

4 
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Ductility.  -  TIic  i)crccnt-  reductlcn  of  are  i  lyid  percent  e.lcu3atlon 
nhcll  t>c  an  chovm  in  table  II  for  the  qpi)1Jc.')1i,1<'  yield  otronjjfch  ranfio. 

3«5»2  Impoeb  rcnlntgncc.  -  Tlic  V-notched  Cliavpy  impact  rcr.i stance  eholl 
ho  aa  chown  in  table  ii  for  the  applicable  yield  ctrength  riinge, 

3.6  Denai  ty,  -  Tho^denoity  of  the  urcnluin  alloy  ehall  b©  17.5  i  O.U  grems 
per  cubio  ccntiriicter,'  Certification  of  the  density  akall  be  provided  by  the 
conti’ actor. 


3.7  Coiu'onloa  rcair.tanco.  -  The  corroalcn  spcclmenn,  when  tested  in  accord'* 

nnce  with  Eholl  nhov  no  vcioJit  looo  and  a  velght  gain  not  to  eiacecd 

20  mllUcrsTin  par  equaro  decimoter  per  day  (mdd), 

3.8  Dteenslons  and  dirncnaional  toleraneen.  -  Wraenalono  and  dlffienelonal 
tolerance 0  BhaJlTba  an  epeciflcd  in  the  contract  or  order, 

3*9  Btralghtncnn  tolcrarice.  -  The  otraightnono  of  the  uranlurn  alloy  mater¬ 
ial  BlwH'riot  VGi'y  Kcra  than  l/4  inch  fi'ca  the  longitudinal  axla  in  any  5  feet, 

3.10  Identification  marking,  -  Unlcoa  otherwlne  Bpeciflcd,  each  piece  chall 
ho  Icglhlly  and  Indelibly  marked  vlth  the  nujnbcr  of  thla  epecificatlon,  manu¬ 
facturer ‘a  identification,  the  piece  number,  condition  and  heat  nundjer  or 
doslgnatlon,'  Phyalcal  marking  of  the  uranium  alloy  materiel  shall  he  accom¬ 
pli  ehed  In  a  m'annor  which  will  not  ho  deleterioua  to  tlw  material, 

3.11  Workmnnohlp,  -  The  uranium  alloy  ohall  he  uniform  in  quality  and  con¬ 
dition  and  oliall  be  free  from  ci'acko,  Inclualcno,  oonma,  laminations,  ecele 
and  other  dcfccta  vMch  vouM  detrimentally  affect  the  cultability  of  the 
Bsaterlal  for  the  Intended  uoe, 

1»,  QUALITY  ASSURANCE  PROVISIONS 

4.1  The  ouppHer  lo  reaponsible  for  tlie  performance  of  oil  Inopectlon 
requirements  aa  epeclflcd  herein.  Except  na  otherwlce  epccifled,  the  aupplier 
may  utilize  hie  ovm  or  any  other  inopectlon  facllitlca  luid  eervlcoB  acceptable 
to  the  Qovernraent,  InaiJcctlon  rccordo  of  the  exomi  nation  and  teSco  ahall  bo 
kept  complcie  and  available  to  the  Covcx’nment  no  cpeclfled  in  the  contract  or 
order.  The  Government  reserves  tho  right  to  perform  any  of  the  Inopcctlono 
Bot  forth  In  the  opeclflcntiou  where  eueh  Inopectionc  ui*o  deemed  nccucoory 

to  ascure  Buppllea  and  ucrvlceo  conform  to  preccribed  requlrcmcnto, 

4.2  I-Ot,  -  Unless  othcrwlLe  r.pcclfled  In  the  contract  or  order,  a  lot  ohnil 
oonoiot  of  nil  ta'anlum  alloy  nuitcrlal  submitted  for  Inupoctlon  at  the  eome 
time,  of  the  came  heat,  the  sujoe  condition,  end  t)io  o.une  dlnmeter.  VRien  heat 
treated,  a  lot  cliall  be  of  the  same  processing  cycle  raid  hunt  treated  at  tho 
com-*  time  in  a  hatcli  IXunace  or  shill  h:ivc  passed  consecutively  through  a 
continuous  tyiic  of  heat-treating  process. 
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h,J  S/'nplipn« 

I'\>r  n^cotcnl  annlynln.  -  At  leant  one  r.nrnple  for  clicrnj.cal  oriJilynin 
ohall  be  nclcctcd  iVcii  each  heat  in  accordance  lai.h  tnethod  HI  or  metbed.  112 
of  Fed,  Toot  Motlicxl  Etd.  Ko.  I5I. 

*1,3.2  For  mcchaMcal  yrropertlcn,  -  Unlocn  oth'jxn?lnc  r.pcclf.’  >1  In  the  con¬ 
tract  or  order,  at  ioarjt  one  Ga^:plc  for  jneclmnical  propertioo  tentn  chall  ba 
oclcctcd  from  eacli  lot  of  urarLliw  p-iatfiriol.. 

4.4  tbcRnul  nation. 

Vloiml,  «  All  Ejaterlnl  nboU  be  aubjoct  to  vlcual  examination  for 
conipllwico  tfitn  identification  morlcinc  (000  3*10)  ond  worloaansMp  roqulrca^onta 

(occ  3,11). 

4,4,2  Dlmonglcnal,  -  AD.  rcatcrlal  chall  be  oub^oct  to  examination  for 
oon^ll nneo  with  ^raenslcnal  roqulrcncnto  (oee  3,0)  and  Etraigbtncsc  require- 
monto  (eco  3«9). 

Propixraticn  for  ehipment.  -  Examination  shall  be  rctvdo  to  determine 
compliance  rcqulrcisento  for  the  preparation  for  shipment  (aoo 

oootion  5)« 

4.5  Teoto, 

Chenical  a-ialyaip,  -  Sampleo  for  chcmlcoJ.  nncJLyclo  shaD  be  prc« 
pai'cd  end  tooted  *iri*aCGOT'dancc  vith  method  111  or  jnetbod  112  of  Fed,  Test 
Method  Std,  I'iO,  I.*;?!,  In  cans  of  dispute,  the  onfilynls  by  motlxod  111  shall  bo 
the  baolo  for  aoccptanco  or  rejection. 

4, 5*1*1  Detorriilnatlon  of  oxy^^cn  and  hydronen.  -  The  AGTM  Method  EIO7-56, 
for  detormlnixiG  oxycun  and  hydrocen  by  the  Vneuum  JliHlon  Method  uolnc  the 
Platinum  Flux  or  similar  toch..ilqueo,  or  .'iny  other  applicable  methods  nerced 
upon  by  the  contractor  and  procuxluc  ncency,  oh/-.ll  be  used  In  determlnlnc 
tho  pcrcentaces  of  oxycen  and  hydrocen  in  the  uv/uilum  aDoy, 

4, 5*1*2  Determination  of  altr often.  -  Tho  AG'JIl  Method  r:lPO-56,  "Chomlccl 
Analysis  of  Titanium  and  Titanium- Dane  Mloyo"  or  nny  other  applicable  method 
nerced  upon  by  the  contractor  end  proeurlnfj  nceriey  shall  bo  up(.'d  in  d(;toniiinln(3 
tho  pcrcentoce  of  nltroccn  in  the  ui-anium  alloy. 

445.1.3  Dotcrm.l nation  of  c.nrbnp.  -  Carbon  content  Jn  tho  m"f>jrila'fi  alloy 
shall  bo  dotcn»U. nod  by  the  Hich  Froquoncy  JUrn.-ioc  Combnotlon  Method  or  any 
other  applicable  method  uerced  upon  by  the  coniracto:.-  .•jul  prootu'Inc  ardency 

(woo  6.3). 
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4.5.2  McchanlsaJ.  properties  testn. 

4,5,2.!  Ideation  of  cpocltncns,  -  When  the'  location  ond  orientation  of 
iiienlu'ulnal  tent  opccimcnD  ia  not  given  in  the  contract  or  order  or  on  the 
nppSlcoble  6xsx\rinz^f  tronovcrco  Bpeciniona  cKoll  he  taiccn  go  tluit  tlie  longi- 
tudlrol  centerline  of. the  cpecinen  Ic  perpendicular  to  the  longitudinal  axlo 
of  the  piece  involved  and  iiild'.?Qy  het:.'c-en  the  ourface  raid  center  of  the  bcc- 
tJon,  When  It  is  not  posolhle  to  chtaln  tranovernn  Gpcclraons,  longitudinal 
opcclmona  he  used, 

4. 5. 2. 2  Tcnalon  teoto.  -  Unlcoo  cthCiViBo  r.pcclficd,  at  least  tvro  tonsil© 
teat  opcclKcna  ehcll  he  prepared  and  tested  in  cecordonce  with  method  211  of 
Fed,  Test  Method  Btd,  No,  151.  The  lorgoot  ohtalnablo  round  opcclmcn  shenm 
in  method  211  Bhould  ha  uoed  except  that,  at  the  option  of  the  contractor 
nn  n2  Bpecirnsn  may  ha  uacd.  The  yield  Btrength  ehall  he  determined  hy  the 
offoot  method  hy  plotting  a  Dtreo0-Btrain  dlagrom.  The  limiting  offcot  ehoU 
he  0,10  percent  (O.OGl  inch  per  inch  of  gaga  length).  The  otroln  rate  shall 
not  exceed  0,005  in. /in, /min,  up  to  tho  yield  otrength  at  0,2  percent  off sot, 

4.5t2.2.1  Yield  B^ength,  -  Except  ao  provided  in  3.5.1.i.l>  if  tha  averago 
yield  ntrF:.r;r*‘.h  -for  iti i.Upgai mann  tested  iB  ahovo  the  ralnlmum  of  the  yield 
strength  rcquircmcata  opocifled  in  the  contract  or  order,  the  lot  repre¬ 

sents  vlll  hq  accepted  as  having  net  the  requiremento  for  yield  etrength, 

4.5.2.2.2  Ductility,  -  The  percent  reduction  of  area  and  percent  elonga¬ 
tion  slaall  ho  doteminS  ao  tho  average  of  all  determlnatlona  obtained  from 
teets  Eodo  in  connection  with  the  inspection  of  a  lot  of  material, 

4. 5.2.3  B^^act  teotfl,  -  Unleaa  othervd.ee  opocifled,  at  least  tvro  standard 
Chorpy  V«-nctchad  impact  teot  opoclmeno  shall  he  prepared  and  tooted  in  accord¬ 
ance  with  Ksthod  221  of  Fed,  Test  Method  Gtd,  No,  151.  Tho  temperature  of 
the  test  speclKsn  at  tha  time  of  fracture  shall  he  -4o®F  i  2*?,  The  error 

In  th®  Cherpy  nacMno  shall  not  exceed  ±  1  ft, -lb,  for  energy  values  up  to 
20  ft,-lha,  or  ±  5  percent  for  energy  valueo  over  20  lt,-lho,  when  tho  machine 
1b  tested  using  comparioon  epocimeno  prepared  hy  WatertcAm  Arsenal  (see  6,h), 
This  comparison  shall  have  been  mode  within  one  year  prior  to  the  time  of 
Inspcotlon  testing, 

4, 5. 2, 3.1  Impact  resistance.  -  If  tho  average  value  for  all  specimens 
tested  is  equal  to  or  above  che  value  given  In  table  II  oppoalte  the  required 
yield  strength  range,  the  lot  will  ho  accepted  as  having  met  tho  rcqulremonts 
for  impact  rool stance , 

4.5.3  Density  tests,  -  Wien  required,  density  testa  sholl  he  performed  in 
accoi'dnncc  with  Ai'/ni  Designation;  D311-50,  Cpecinens  for  tills  test  may  ho 
tfOcon  frosa  mechanical  tost 


6 


NIL-U-46045(0rd) 


4,5,4  Accelerated  corrosion  tests,  -  Wlien  required,  static  corrosion  tests 
shall  be  conducted  as  shown  In  4, 3, 4,1  through  4. 5,4. 2  (see  6.5),  Samples 
for  this  test  may  be  taken  from  Charpy  V-notched  impact  test  specimens.  The 
samples  shall  be  surface  ground  to  approximately  the  following  dimensions: 

0,25  decimeters  (length),  0.10  decimeters  (width),  and  0.025  decimeters  (thick¬ 
ness),  and  the  surface  area  shall  be  determined. 

4. 5.4. 1  Pretreatment  and  cleanln?  of  test  specimens.  -  Test  specimens  shall 
be  vapor-dcgrcased  v.»ith  trichloroethylene  and  then  pickled  by  immersing  in  con* 
centrated  (approKlmately  70  percent)  nitric  acid  to  remove  surface  film. 

The  specimens  shall  be  immediately  rinsed  in  distilled  water,  tnen  in  acetone, 
and  shall  then  he  air-dried  and  placed  in  a  dessicator. 

4. 5. 4. 2  Corrosion  test  procedure.  -  After  approximately  10  minutes,  the 

test  specimens  shall  be  removed  from  the  dessicator  and  weigned  to  0.1  milligram 
and  immersed  completely  in  clean  1000  ml.  Erlenmeyer-type  flasks,  each  contain¬ 
ing  400  ml.  of  distilled  water  and  sufficient  number  of  glass  beads  to  prevent 
bumping  of  the  specimens.  The  solution  shall  be  brought  to  a  boil  within  10 
minutes  and  kept  at  a  boll  throughout  the  remainder  of  the  test,  and  the  water 
level  maintained  by  use  of  a  Liebig-type  condenser.  Duplicate  tests  shall  be 
conducted  using  separate  flasks  and  shall  be  carried  out  under  a  pressure  of 
1  acmosphere  for  a  2A-hour  period.  After  24  hours,  the  test  specimens  shall 
be  removed  from  the  boiling  water,  rinsed  under  flowing  tap  water,  rinsed  in 
distilled  water  and  in  acetone,  air-dried,  and  placed  in  a  dessicator  for 
approximately  10  minutes  before  being  reweighed.  The  weight  change  shall  be 
converted  to  milligrams  per  square  decimeter  per  day 

5.  PREPARATION  FOR  DELIVERY 

5.1  Preservation  and  packaging. 

5.1.1.  Level  C.  -  Cleaning,  drying,  preservation,  and  packaging  shall  be 
in  accordance  with  the  manufacturer's  commercial  practice. 

5.2  Packing. 

5.2,1  Level  C.  -  Packing  shall  be  in  accordance  wit**  commercial  practice 
adequate  to  insure  acceptance  and  safe  delivery  by  the  carrier  for  tha  mode 
of  transportation  employed. 

5.3  Marking .  -  In  addition  to  any  special  marking  required  by  the  contract 
or  order,  shipments  shall  be  marked  in  accordance  with  the  requirements  of 
Standard  KIL-STD-129. 
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6,  NOTES 

6«1  Proeuremont  documents  should  specify  the  following! 

(a)  Tltle>  nuniber,  and  date  of  this  specification. 

(h)  Condition,  If  neceaaiury  (ace  1.^). 

(o)  Chemical  analysis  when  stlpuloted  (ncc  3,2). 

(d)  Yield  stren^h  range  (eea  3. 5.1.1). 

(q)  JUmenalona  and  dimensional  tolerances  (see  3.7). 

(f)  Special  Identification  marking  not  covered  In  3,9* 

(g)  Name  of  Inspecting  agency  when  Inspection  shall  he  performed 
by  other  than  contractor  (see  4.1). 

(h)  Lot  size  if  not  as  specified  In  4,2. 

(l)  BompUng  for  mechanlccl  properties  tests.  If  necessary  (see  4,3,2)* 

(j)  When  testa  for  density  verification  are  required  (see  4. 5 •3). 

(k)  When  special  morklng-for -shipment  requirements  are  necessary 
(see  5.3). 

(l)  Special  Atomic  Energy  Cos mission  end  Interstate  Oommeroe  Commis¬ 
sion  regulations  and  requirements  peitaining  to  the  safety  and  methods  Involved 
In  the  preservation,  pocking,  markine,  and  safeguarding  of  uranium  alloy 
material  covered  by  this  speclfloatlou. 

6,8  Tlie  following  uranium  alloys  a'e  recommended  for  use  with  this  speci- 
floationi 


Uranium  (92^6)  — -  Molybdenum  (8^)  and 

Uranium  (91)^)  —  aolybdenum  (0^)  —  titanium  (l^&), 

6.2,1  It  has  been  determined  that  uranium  melting  stock  having  the  degree 
of  purity  indicated  below,  is  capable  if  producing  alloys  which  consistently 
meet  the  physical  and  mechanical  properties  specified  herein: 


Element 

Content  (ppm) 

Element 

Content 

C 

50  (approx) 

Nl,3i 

30 

H 

-c  1 

Cr,Mn,MB 

2 

0,V,Ca 

20 

Co 

4 

U,  A1 

10 

LI,  Do 

0.2 

Fo,  Cu 

15 

D 

0.4 

0 
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6.3  -Tiis  Eothc-d  referred  to  In  U.5.1,3  la  ohovn  in  lafcn^ntlca  Eiillatia 
Ko,  'fS,  rax-t  II,  iesued  liy  the  Malalliu's^ col  Advlem*y  Ccixiittce  cn  Titcaiuia, 

OB  pp,  12-19. 

6.4  IcfcrE&tlon  recRitUng  cc3.parlcan  tcoto  on  Charpy  Irspact  Eachlries  enploy- 
Ing  WG.tcTt-G’.r4  Arcenal  ccaparlacn  opeclr.ens  con  bo  obt-ilned  frea  tlia  lofial 
tedncaico  Dintrict  or  ITm  the  Cexrisrxling  Officer,  WatertD;m  /x-ggiieI,  llaterteara 
72,  !>2£iSEaair.iG3'tt3. 

6.5  co.xtrc.etar  irlll  cot  crdinarily  ba  rcijilrcd  to  parfera  ccrrcaica  teDta 
ca  fecccptablQ  urc.rjlvi33  alloys  provlcxely  tested  oM  reported  in  litorat-iire, 

6.6  Dsfinltlca, 

6.6,1  Dcplotc-d,  -  Depleted  uranlu;-,i  la  urGnliaa  having  Iodb  anon  0,7f  of  tlte 
U235  iBOtcpa,  tiia  eacuat  found  In  "naraal.''  or  ''natural"  uraaiaa. 

NOTICE:  WIi2n  Ooverrissnt  dra'-driga,  epoclficDtlcno,  or  other  data  era  used  X'ca* 
any  piirpose  cthcjr  than  In  comicctlon  with  a  definitely  related  Go'i-traiTieat 
procureaent  operation,  tha  United  Btates  Ooveracerjt  thereby  incm^a  no  rcsi^Qnol- 
■bility  her  exy  cbllcatlcn  vhatocc’ircrj  crd.  tha  fact  th:\t  tlic  Go\’tixrx'3at  cay 
havo  fOimilatfid,  furalehcd,  or  In  any  v/ay  nupplled  the  eaid  dbeavlnsa,  cpsal- 
floatlcna,  ax’  ths  other  data,  la  net  to  ba  regarded  by  lEipllcatica  or  othGr- 
vIbg  es  la  aay  Ecamor  llccnalns  the  holder  or  any  other  peroen  or  corperatioa. 

Off  ccavsylrg  oay  rights  or  pertaiBslon  to  manufacture,  uoq,  or  ooil  ccy  patoatc/ 
Invontloa  tiiat  cay  in  any  way  bo  related  tlKjreto, 
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RD  Control  Officer  Alternate  C,  R,  Forguites  Deputy  Chf  I&U  -  WA 
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CHAPTER  700001 
RADIOLOGICAL  SAFETY  POLICY 


1*  Purpose 

1.1  The  purpose  of  this  chapter  is  to  pr«><w«iue  Watertown  Arsenal 
safety  policies  pertaining  to  Ionizing  rodiatlons. 

2.  Scope 

1.1  The  previsions  of  this  chapter  encompass  the  responsibilities 
for  and  implementation  of  the  arsenal’s  radiological  safety  p^^gram  and 
apply  to  all  organizations. 

3«  Definitions 


3.1  Ionizing  radiations  mean  any  and  all  of  the  following:  alpha 
rays,  beta  rays,  gamma  rays,  x-rays,  neutrons,  high  speed  electrons, 
high  speed  protons,  and  other  atomic  particles,  but  not  sound  or  radio 
waves,  visible  infrared,  or  ultraviolet  light. 

3.11  Hazardous  ionizing  radiations  are  those  of  sufficient 
intensity  to  possibly  cause  adverse  biological  effects. 

3.12  Radioactive  materials  are  those  which  spontaneously  emit 
Ionizing  radiations. 

3.13  Radiation  areas  are  those  arsenol  areas  where  personnel 
may  be  exposed  to  Ionizing  radiations. 

A.  Responsibilities 

4*1  The  Radiological  Safety  Committee  nas  staff  responsibility 
for  advising  the  Conmandlng  Officer  on  overall  policy  nwitters  pertain¬ 
ing  to  Radiological  aafaty,  establishment  of  arsenal  wide  radiological 
safety  policy  and  program,  coordinating  the  various  safety  aspects, 
end  resolving  conflicca  that  may  develop  on  the  radiological  safety 
program. 


4*2  The  Health  Physicist  is  responsible  to  the  Cormuindlng  Officer 
fori  (a)  formulating  radiological  safety  policies;  (b)  carrying  out 
the  arsenal  Radiological  Safety  Program;  (c)  reviewing  and  approving 
arsenal  wide  and  Internal  operating  procedures  for  protection  against 
ionizing  radiations;  (d)  authorizing  deviations  from  approved 
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procedures  because  of  emergency  or  tempornry  circumstances;  (e)  con¬ 
sulting  with  and  aa^lsing  staff  and  opentlng  organizations;  (f)  in¬ 
specting  and  surveying  appi-ovcd  health  physics  operations  oelng  per¬ 
formed  by  operating  organizations;  (g)  recommending  allowable  con¬ 
tamination  levels  and  monitoring  activities  to  Insure  that  such  level® 
are  not  exceeded;  (h)  currying  out  radioactive  waste  disposal  program. 

4.3  The  Civilian  Medical  Officer  Ir.  responsible  for  all  medical 
aspects  of  the  Radiological  Safety  Program  Including  the  surveillance 
and  health  maintenance  of  all  personnel  exposed  to  hazardous  Ionizing 
radiations,  maintenance  of  employee  radiological  safety  records  In 
accordance  with  AR  40-380,  and  all  other  applicable  regulations. 

4.4  The  Safety  Officer  la  responsible  for  all  safety  aspects  of 
the  Radiological  Safety  Program  other  than  radiological  safety, 

4.5  The  Fire  Marshal  la  responsible  for  the  administration  and 
carrying  out  of  the  fire  protection  aspects  of  the  Radlologlcol 
Safety  Program. 

4.6  Chiefs  c£  operating  organlzrtlons  vtpizlng  radioactive 
materlela,  and/or  equipment  which  generate  hazardous  Ionizing  radia- 
tiontt,  and/or  control  areas  v;here  exposure  to  hazardous  ionizing 
radiations  la  possible  are  responsible  for:  (a)  the  formulation  of 
cogent  opei'atlng  procedures  for  each  relevation  application  and  their 
approval;  (b)  compliance  with  and  enforcement  of  established  Water- 

Arsenal  policies  and  approved  operating  procedures;  (c)  assist¬ 
ing,  where  necessary,  the  Health  Physicist  in  conducting  radiation 
monitoring  activities  to  insure  compliance  with  established  radio¬ 
logical  safety  standards. 

5,  Implementation 

5*1  Chiefs  of  organizational  units  are  responsible  for  the 
preparation  of  internal  oi>eratlng  procedures  for  the  proposed 
utilization  of  radioactive  material  or  other  sources  of  ionizing 
radiations  and  will  forward  such  procedures  to  the  Health  Physicist 
for  review  and  approval  prior  to  official  publication,  and  provid¬ 
ing  personnel  to  the  Health  Physicist  as  necessary  in  carrying  out 
the  Radiological  Safety  Program. 

3.11  Supporting  offices  including  the  Materials  Office, 
Intelligence  and  Security  Office,  and  Plant  Facilities  Office  will 
review  drafts  of  all  procedures  and,  if  necessary,  will  prepsra 
neceesary  additional  Internal  operating  procedures  for  tholr 
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activities. 

5.12  Procedures  or  problen-ji  concerning  the  utilisation  of 
additional  space  in  connection  vflth  the  Radiological  Safety  Program 
will  be  routed  to  the  Assistant  for  Plana  and  Programs, 
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CHAPTER  701002 
URANIUM  PRDGRAliS 
Section  A  •  General 


1.  Purpose 


1.1  This  chapter  outlines  the  procedures  to  be  followed  for  the 
utilization  of  radioactive  materials,  equipment  or  facilities  uaed  in 
conjunction  with  the  uranium  programs,  and  includes  the  receipt,  issue, 
accountability,  responaibi lity,  safe  storage  and  processing  of  uranium, 
and  the  disposal  of  ita  waste  products. 

2.  Scope 


2.1  The  provialona  of  this  chapter  apply  to  all  organisationa  of 
the  arsenal  handling  or  using  uranium  in  their  operations,  and  to  all 
personnel  engaged  in  these  operations. 

3.  Policy 

3.1  *All  pertinent  Sections  of  Part  2,  WA  Manual,  Chapter  700000, 
Radiation  Safety  Program"  will  be  adhered  to.* 

3.2  *A11  technical  matters  pertaining  to  health  physics  will  be 
Channeled  through  the  Health  Physicist  for  decision  or  recommendations 
to  the  Radiological  Safety  Committee  in  accordance  with  Radiation 
Safety  Policy,  Part  2,  Chapter  700001.* 

3.3  *Ar6enal  organizations  handling  uranium  in  their  oparstlona 
will  process  required  health  forms  and  such  follow-up  reports  as  are 
required  and  forward  them  to  the  Health  Physicist,  tfnd  carry  out  the 
Health  Physics  Safety  aspects  of  this  program  for  which  their  org.nl- 
zation  hs3  operating  responsibility.* 

3.4  *A11  radiological  safety  measures  will  be  approved  by  the 
Health  Physicist  and  will  be  rigidly  followed  by  all  organizations,* 

3.5  *Reportlng  requirements  established  by  tha  Atomic  Energy 
Commission  are  the  responsibility  of  the  S.S,  Accountability  Repre¬ 
sentative.* 


4 ,  Da  f initions 


a.  Source 


Source  Material 


0.  W.  LEE 
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-  Any  material  except  special  nuclear 
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material,  which  contains  by  weight  one»twGntloth  of  one  percent  (0.05Z) 
or  more  of  (a)  uranium,  (b)  thorium,  or  (c)  any  combination  thereof. 

b.  Special  Nuclear  Material  -  means  special  nuclear  materiel  oa 
defined  In  Section  11  of  the  Atomic  Energy  Act  of  1954  and  regulations 
which  may  be  Issued  pursuant  to  that  Act  by  the  AEC. 

c,  S,S,  Material  »  Includes  *aource  material”  and  "special  nuclear 
material"  as  defined  above  and  those  other  materials  to  which  Chapter 
7401  of  the  AEC  Manual  apply, 

5,  Security  Measures 

5,1  Depleted  uranium  which  la  classified,  or  projects  in  a  olassi- 
fled  category,  and  reports  pertaining  thereto,  will  be  handled  In  accord¬ 
ance  with  the  provlalons  of  AR  380-5. 
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SecMoo  B  -  Allocation,  Procurement,  and  Receipt  o#  Uranium 

1 .  Purpose 

1.1  The  purpose  of  this  section  Is  to  prescribe  the  procedures 
to  be  followed  for  obtaining  allocation  of  uranium  from  the  Atomic 
Energy  Commission,  procurement  of  uranium,  and  receipt  of  uranium 
at  thi s  arsenal . 

2.  Scope 

2.1  The  provisions  of  this  section  apply  to  the  Procurement  and 
Supply  Branches  of  the  Materials  Office,  the  SS  Accountability 
Representative,  operating  organizations,  the  SS  Material  Reaponolble 
Officers  of  arsenal  operating  organi  zatlons,  »VA  Laboratories  Program 
Office,  Health  Physicist  and  the  RO  Control*  Officer. 

3.  Po 1 1 cy 

3.1  The  SS  Accountability  Representative  will  approve  all  otorea 
issues  for  uranium  prior  to  their  being  forwarded  to  the  Procurement 
Branch  for  action. 

3t2  All  del  I verl es«of  radioactive  and  SS  Material  requisitioned 
by  the  arsenal  will  be  consigned  only  to  the  SS  Accountability 
Representative  after  having  been  monilored  by  the  Health  Physicist, 

All  Stores  Issues  and  Purchase  Orders  processed  will  be  marked  "Deliver 
to  SS  Accountability  Representative"  The  name  of  the  designated 
Individual  wild  be  used. 

3.3  The  Procurement  Branch  will  be  responsible  for  Initiating 
procurement  acMoos  and  their  follow-up  and  will  establish  controls 
to  assure  thot  required  documents  and  material  ore  given  the  moot 
expeditious  action  possible. 

3.4  Shipments  of  SS  MaterTal  wl I  I  not  be  opened  at  the  storehouee. 

3.5  No  SS  Material  shipments  will  be  opened  until  the  SF  Shipping 
Form  AEC  iOl  Is  received  at  the  arsenal. 

3.6  Al  weights  of  SS  Material  will  be  listed  In  pounds  to  nearest 

tenth.  It  will  bo  the  responsibility  of  the  WA  Laboratories  Program 

Office  to  convert  the  weights  to  kilograms  for  required  external  reports. 
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of  Uranium 

P^oct-sslnq  Stores  t  stuns 

li.  I  Arsenal  organi rat lon3  who  need  to  order  uranium  for  coaigned 
projects  will  prepare  Stores  Issues  In  ucccrdcnca  with  written  procedurosj 
In  addition  Stores  Issues  will  contain  fho  typed  llnosi 

"Issue  approved  by  SS  Accountobl I h y  Roprosontotl ve" 

(Signature) 

"To  be  Issued  only  to  SS  Accountability  Represontctlvo" 

I|.  1 1  If  additional  technical  Information  Is  required  that 
cannot  be  Included  on  the  Stores  Issue,  a  typed  page  will  be  attached  to 
the  Stores  Issue. 

All  Stores  Issues  for  SS  material  will  bo  forwarded  to  the  SS 
Accountability  Representative  who  will  then  request  the  allocation, 

5»  Obtaining  Allocation  from  San  Francisco  Operations  Office 

5« I  The  SS  Accountability  Representative  will  request  allocation  of 
uranium  from  the  Atomic  Energy  Commission  after  receiving  written 
justification  .'rom  roqui  si  t  loner,  ThI  s  just  I  f  i  cat  Ion  will  Indue'®  the 
concurrence  of  the  V.’otortcwn  Arsenol  ropresontet  I  ve  rocponslblo  for  ths 
epectfic  project  at  this  arsenal. 

5*2  Upon  the  basis  of  written  Justification  approval,  the  SS 
Accountability  Representative  will  Immediately  contact  the  Sen  Francisco 
Atomic  Energy  Comrdsslon  Office  by  telephone,  teletype  or  letter  setting 
forth  needs  end  requesting  allocation  for  the  required  material,  Tha 
contact  point  isi 


Chief,  Materials  Management  Branch 
Technical  Operations  Division 
U,  S.  AEC  Operations  Office 
Sai  Franclaco  OporotlonsOff Ice 

5*3  Upon  assignment  of  the  allocation  by  the  Son  Francisco  Operations 
Office  to  the  AEC  Operation  Office  at  Oak  Ridge,  the  letter  notifies  the 
SS  Accountability  Representative  wh?  in  turn,  releases  Stores  Issues  with 
vendor's  name(s)  Included  to  Procuromtiit  Branch  for  action. 

6.  Processinq  Purchase  O'-dorj 
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SocfJo'i  B  -  AI!o:aMon,  Procurement',  and 
Receipt  of  Uranium 

6.1  Upon  receipt  of  the  approved  Stores  Issue  from  the  SS 
Accountability  Representet i ve,  the  Procurement  Branch  negotiates  v4th 
the  source (s)  designated..,  prepares  the  required  number  of  Purchase  Orders 
to  cover  all  of  the  plants  Involved  In  the  fulfillment  of  the  require¬ 
ments  of  the  o''j0r  so  that  processing  charges,  special  handling 
charges,  and  shipping  costs  ere  covered. 

6.2  In  addition  to  the  normal  distribution  of  Purchase  Orders  mado 
In  accordance  with  standing  operating  procedures,  one  additional  copy 
will  be  forwarded  to  the  SS  Accountability  Repr’esentatlve  end  two 
copies  to  the  requJ sit  loner, 

6.5  The  Purchase  Order  master  wilt  be  sent  to  the  SS  Accountability 
Representative  and  will  be  completed  as  the  Receiving  Report  upon 
receipt  of  the  material  by  personnel  designated  to  Inspect  and  accept 
SS  Mater'al . 

7*  Follow  up  on  Material  and  Documents 

7.1  The  Procurement  S.-onrh  will  establish  a  follow  up  system  for 
all  actions  pertaining  to  SS  /Material,  This  will  Include  material 

SF  Shipping  Form  /\EC  tOI  end  other  documents. 

7.11  Procurement  Br.ptrsonn.  1  will  b«.  spocffically  desi  9n8ted  and 
trained  In  the  processing  of  all  stages  of  paperwork  and  the  steps 
required  for  each  purchase  order  for  uranium, 

8.  Receipt  of  SS  Material  by  Supply  Branch 

6.1  Shipments  of  SS  material  arriving  at  the  arsenal,  which  era 
Identified  by  a  "Oanger-Radloactlve"  leLei  as  prescribed  by  i.C.C. 
regulations,  will  be  entered  on  the  Daily  Blotter  by  the  Supply  Branch 
peraonnai . 

6.2  Immediately  upon  receipt  of  SS  material.  Supply  Branch  peraonnai 
will  notify  the  SS  Accountability  Representatl ve  and  the  Health  Physicist, 
or  their  alternates,  of  the  arrival  of  the  material. 

8.3  The  shipment  wl j f  be  monitored  at  the  Supply  Brancn  by  the  Health 
Physicist  or  his  alternate  to  check  conformity  to  label  In  order  to  avoid 
contamination  In  the  event  radiation  factors  posted  on  label  and  those 
monitored  do  net  ag.-ee.  If  approved,  the  shipment  will  be  delivered 

to  the  Uranium  Storage  a-es  designated  by  the  SS  Accountability 
Represent  a f »  ve. 
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Receipt  of  Uranium 

B.h  Supply  Branch  personnel  will  proporo  a  Bulk  Tally -out  for  all  SS 
Material  received  which  will  Hat  number  of  contelnors  end  groao  weight. 

Thia  will  accempony  shipment  to  designated  Urenlun?  Storage  crea. 

RbcoIvo''  will  acknowledge  on  original  copy  end  return  Ou’k  Tally  out  to 
Supply  Branch,  Chief  Storage  Section  for  Euspensa  pending  receipt  of  IVhlt® 
Stores  Issue. 

9*  Receipt  by  SS  Accountability  Representatl vs 

9.1  Upon  arrival  at  the  designated  Uranium  Storago  o.’oa,  the  SS 
Accountability  Representative  will  determine  that  the  cutharlied  SF 
Shipping  Form  AEC  101  has  been  received. 

9.2  If  SF*  Shipping  Form  AEC  101  has  not  been  recolvod,  shipment  will 
remain  unopenod  and  the  SS  Accountability  Represontat I vo  will  notify  Pro¬ 
curement  Branch  who  will  Initiate  an  Immediate  intensive  follow-up  to 
secure  tno  required  documents  by  the  fastest  possible  moans. 

9.3  V/hon  SF  Shipping  Form  AEC  I0<  has  been  received,  the  SS  Accounta¬ 
bility  Representatl VO  or  his  alternate  will  check  In  the  material,  verify 
the  piece  count,  the  weight,  type  of  material  and  record  the  required  data. 

9»h  Weights  and  lot  numbers  will  be  printed  or  stomped  on  the  respective 
containers  end/or  on  each  Individual  piece  as  an  aid  to  subsequent  issuing. 
Lot  numbers  v;l  M  be  asaignod  by  the  SS  Accountability  Rsprosontatl  ve. 

9.5  53  Accountability  Rcproce-ntotl vo  will  s?nd  the  completed  master 
of  the  Receiving  Report  and  a  copy  of  the  White  Stores  Issue  to  Chief, 

Storage  Section,  Supply  Branch. 

9.6  SS  Accountability  Roprosontotlve  will  receive  the  No,  3  copy  of 
the  Wilte  Stores  Issue  annotated  with  the  vouchor  number  from'  the  Supply 
Branch  and  forward  It  with  SF  Shipping  Form  AEC  101  to  the  WA  Labora¬ 
tories  Program  Office.  These  are  the  official  documents  which  establish 
the  account. 
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Section  C  -  Accountebl llty  for  Uranium 


I*  Purpose 

1. 1  The  purpose  of  this  section  Is  ♦©  prescribe  the  corrplote  accounto  - 
blllt/  for  SS  Watorlol  v^hich  inciudos  estobitshnent  and  maintcnonco  of 
required  records  end  preparing  reports  which  ere  based  on  those  records, 

8,  Scope 

2.1  The  provisions  of  this  section  apply  principal  iv  to  the  V/A 
Laboratorios  Program  Office  wl’-h  feeder  Informotlon  and/xr  vouchored 
documents  furnlehod  to  them  by  the  SS  Accountability  nuproscntotl vo  and 
arconal  oporoting  organizations  who  participate  In  the  uranium  programs, 

3»  Poiicy 


3.1  For  weighing  operations,  ail  orgont zations  sending  cr  receiving 
uranium  wl  M  use  the  same  standird  typo  scales  v,|  th  weights  to  tenths  of 
lbs.  ^olos  will  be  tested  every  six  mon^^hsor  when  discropanclos  occur, 

A  test  block  will  be  provided  with  weight  verified  by  Inspection  Office. 

3«2  Using  organizations  will  take  monthly  physical  Inventories  of 
Uronlutn  at  toting  sufficient  time  from  operations  to  perform  this 
accurptoiy.  The  SS  Accountability  Reprosonteti va  or  his  designee  will 
toko  a  physicol  Inventory  every  six  months  to  assure  accuroto  records. 

3*3  Classt ft  cation  of  all  SS  Material  will  be  noted  on  all  Uranium 
Tronsfor/l 83UO  Record  OROBE  12780  in  order  to  alert  all  recipients  of 
security  ciesst flection,  , 

3.fr  SS  Material  of  different  clasef fications  will  not  be  mixed  In 
processing, 

Rosponslbl  Iltles 

jtl.l  The  WA  Laboratories  Program  Office  Is  responsible  for  establishing 
and  maintaining  adequate  and  accurate  accountability  records  and  for 
preparing  required  external  reports  to  the  Atomic  Energy  Commission, 
Alberquerque  Operations  Office, 

1|,2  The  SS  Accountability  Representative  Is  responsible  for  pro¬ 
viding  the  WA  Laboratbries  Progrem  Office  with  documents  necessary  to 
maintain  records  of  all  receipts,  shipments,  transfers,  disposals  and 
losses,  end  for  approving  and  signing  all  reports. 
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L(.3  Arsenal  orgsnlzoMons  participating  In  uronlun  programa  ero  rG“ 
quirod  to  provide  the  v/a  Loborotorlca  Program  OftSco  with  copies  of  all 
transaction  documrints  and  a  monthly  Uronlum  Accountcbl  1 1  ty  Record,  OROOS 
I229f^. 

5 •  Estebt  I  rh! ng  ond  ft^alntotnlng  Accnuntobl  Mt y  Rocordn 

5ol  The  V/A  Leooratorl  03  Program  Offico  will  ontabllch  occountobi© 
property  records  for  SS  Material  following  receipt  of  tho  No.  3  copy  ©f 
tho  V/hIto  Stores  Issuo,  and  tho  SF  Shipping  Form  AEG  101  oo  cutllnod  In 
Poet  Ion  B,  this  chapter, 

5.2  Upon  receipt  of  tho  vouchorod  documonta,  the  V/A  Laboratcrioo 
Program  Offico  will  record  tho  details  of  tho  shipment  In  th®  foi lowing 
rccordai 

a.  Tho  Individual  Station  Account,  SS  Transfer  Journal,  Form 

AEG  I0l4. 

b«  Overall  Station  Total  General  Lodger, 

c.  Internal  Inventory  Control  Account  Lodger,  (Notoi  "b** 
and  •’c”  are  standard  general  ledger  sheets  end  use  of  form  will  not  bo 
roquirod, ) 

5.21  Tho  SS  Transfer  Journal  (5,2  ”e”  above)  la  used  as  tho 
Initial  bcok  of  entry  for  axtornal  trcnsdct Ions,  It  will  bo  mointolnod 
on  a  f local  year  basis  and  tote  fed  by  menth.  The  Journal  Dogrogatea 
tronsoctlona  by  matorlol  type,  ahipmento,  receipts  ond  station.  It 
accumulates  portions  of  tho  data  necessary  for  compiling  tho  monthly 
Material  Balance  Report, 

5.22  The  General  Ledger  (i?,2  ”b'‘  above)  functions  as  tho  book 
ot  final  entry  and  shows  overall  station  totals.  It  accumulates  portions 
of  tho  data  necessary  for  compiling  tho  monthly  Matorlol  Balance  Report, 
Entries  are  made  In  date  order  and  the  description  Indicates  tho  posting 
‘ourco  data  and  totals. 

•5.23  Internal  Inventory  Control  Account  Lodger  (|;.2  ”c”  above) 
ia  used  to  record  the  amount  of  material  In  Inventory  and  10  record  the 
'i»hdrawa|  of  material  from  Inventory  to  Initiate  work  In  process, 

5.2i»  The  SS  Accountability  Represontat I vo  will  maintain  a 
Monthly  AccountabI 11 ty  Record,  OROBE  Form  13S9R  for  all  SS  Material 
rccolvea  and  Issued  from  the  Inventory  storage  area,  Ro;olpta  will 
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include  ehlpu^snts  ircii  eaurces  of  supply  end  return  from  oporoflng 
organtzaMoas  of  msterlol  eurpius  to  ihsir  ncada, 

6«  Transact  ions  Aff "  .si  I  n  a  tcbt  1 1  ty  Rncc-rds 

6,1  Th©  SS  Transfer  Jcv'rnal  kI  11  record  ttio  folioj^lng  types  of 
transactJcas  basad  ca  SF  £.:2[j:plrig  Fora  ASC  ICSt 

a.  /^^tariol  racoivsd  freo  tba  Individuai  ststloa  (front  sidf 

of  form), 

b.  Shlpsssnts  rods  to  Individual  stoMona  (revaraa  el  do  of 

fora). 

6,8  The  Station  Total  Conoral  Ledger  «til  record  the  following 
types  of  tronooet least 

a,  Matartel  received  -  baeod  on  SF  Shipping  Form  A£C  JOI 
b*  Shtpflonta  Bade  -  based  on  SF  Shipping  Fora  AEC  101 

c.  Book  Physical  Inventory  Olffercncos  (B~PiO)  which  ara  the 
non-r@coverabie  ioases  Incurred  In  operations  performed  on  work  In 
process  and  In  burning  operations.  (Entries  ore  nadn  on  the  basis  of 
loeoes  reported  on  A'^nthly  Accountability  Report,  OFDEE  Form  I52^?R.) 

d.  The  approved  Inventory  wrlta-offo  which  or©  the  rss^vol 
from  inventory  of  non-recovereble  materiel  and  disposal  according  to 
regulations.  This  entry  will  be  based  on  a  Property  Turp  In  for  tho 
material  which  will  be  prepared  by  the  SS  Accountabt lity  Repreaentetive. 


7»  Forms  Used  for  mtornal  Controls 

7»l  When  aatcrlol  is  Issued  from  inventory  stock,  CRD6E  Form 
I876R  will  be  signed  by  the  SS  Account abl lity  Representative  or  his 
designee  who  will  indicefe  the  security  classification  of  the  material. 

All  subsequent  transfers  will  carry  the  security  clessi f ication. 

7.11  ORDBE  Form  I278R,  Uranium  1  asue/Yransfor  Record  (^.xbiuit  "A”) 
will  be  the  only  form  used  to  Issue  uranium  from  Inventory,  transfer 
material  between  organizations,  or  transfer  scrap  or  sludge  from 
operating  organizations  to  uranium  disposal  storage  area.  This  form 
must  be  signed  by  the  sending  and  receiving  authorized  personnel. 

7.2  CRDOE  Form  13291?#  Uranium  AccountabI  Mty  Record  (LNhibl  t  -’V) 
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v/1 1 1  bo  utilized  by  ell  organizations  using  uranium  In  thoir  ©porotlono. 

This  record  v/l  1 1  reflect  the  dolly  transfers  In  and  out  of  the  organization, 
end  known  losses  duo  to  melting,  forging  or  other  operations.  At  tho  end 
of  each  month  the  closing  physical  Inventory  will  be  takers  end  recordod 
on  this  form*  the  non-rccovcrcblo  loooos  determined  end  o;;p5Gln3d,  end 
the  monthly  report  complotcd. 

Internal  Accounting  Ct'^ntrois 

8.1  Rccolpta,  SS  Material  recelvod  at  tho  IVA  Laboratories  oronlum 
storage  area  wrTT'bo  recordod  by  tho  Program  Office  In  tho  Internal 
Inventory  Control  Account  Ladgor  (par 5, Pc  this  section). 

8.2  Processing  Ur.-.nlum  tssuoAronsfor  Record.  Tho  fo I  lowing  actions 
will  bo  tckcTi  In  procosaing  CfTijVli  torm  IP/BRa 

®«2l  J scucnco  from  Inventory.  Tho  St>  Accountability  Roproaontatl vo 
or  hla  dooignotod  rcprcccniafi  vo'^  ”l  I  bo  tho  only  authorl'y  for  Issuing 
uranium  from  Inventory, 


8,211  Roqueota  for  Uranium  will  bo  made  to  tho  SS 
Accountability  Roprooontot I vo.  Bldg,  39»  hy  memo  or  telephono  by  authorized 
porsonnol , 


6.212  Upon  rocolpt  of  request,  tho  SS  Accountability 
Roprosontatl vo  will  propsro  the  Uranium  I osuo/Transfor  Record,  CRDDE  I276R 
In  qusdrupl Icato  by  ontorlng  the  regulred  Information  and  signing  th©  form, 

6.213  Tho  SS  rtccountcbl 1 1 f y  Roprooontot I vo  or  hla 
roprosentatl vo  will  weigh  and  Issuo  tho  uranium  and  forward  It  with  ail 
copies  of  0R08E  Form  IRJOR  to  tho  requesting  organization. 

8,2ll4  Tho  rec'iviftg  organization  will  verify  tho  weight 
of  tho  material  recelvod  and  tho  SS  Responsible  Reprosentatlvo  or  his 
alternate  will  sign  CROCE  Form  I278R  and  copies  of  tho  form  will  bo 
distributed  as  morked, 

8.3  Posting  to  Records.  Tho  Monthly  Accounting  Record.  ORDBE  Form 
13292  molntalnod  by  tho  Program  Office  snd  the  using  organ! zar Ions  will  bo 
posted  on  the  basis  of  tho  Information  contalnod  on  ORDBE  Form  I278R, 
Distribution  of  ORDBE  Form  I27SR  Is  os  followst 

a.  Original  Copy.  Sender  will  record  the  dote  and  vouchor  number 
and  enter  the  Net  U  Weight  in  the  "Transfers  Out"  column  of  ORDBE  Form  I329R, 
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b*  F^r&»  Copy*  Recolvsr  «?ll|  record  tho  date  end  tho  vouchor 
nuinbor  end  tha  fiaV  In  ‘^rronofcrc  lo"  coStra**#  of  OROES  Form 

I529R. 

c*  Sacend  Copy.  The  Progreia  Office  tv!  11  record  tho  issusnea 
to  Wi’ork  in  Procoso  Ifrtho  IriftTr.oI  Inventory  Control  Acccuntfng  Lodger 
end  will  record  ©n  tho  receiving  organizations  Ir.dividuei  Ledger  Account, 
th©  date,  voucher  number  end  tho  Not  U  VValght  of  th®  iBOtcriel  trcnsforroci 

In. 


Third  Copy.  For  us©  by  Arecnal  Cpcretlons  Division  S5 
Rasponstbt i©  Roproconfottvo  ©her©  cppilceblo. 

6,k  Tronsfaro  Cetwaon  Organ! tattonal  Units 

6.UI  Transfers  of  uror.tum  between  erganlzatlona  will  b®  esd© 
by  using  ORDBc  I278R.  No  urentus  will  bo  trsnsferrod  by  any  ergani- 
zatlonai  unit  without  using  this  document  and  ft  will  bo  used  to  record 
transfer©  In  and  tronsfors  out  on  the  records  of  recponslblo  personnel. 

8.i42  Transferring  organization  will  prepare  OnDBE  Form  {27SR 
|i)  quadruplicate  and  forward  ail  copies  with  tho  S&  matorlol* 

8.U3  Receiving  organization  will  verify  weight  end  have  tho 
fora  slgnod  by  tho  SS  Rosponeibio  Roprocentotl va  end  distribute  copies 
as  tWkod. 


8.IJI4  Records  of  tho  sending  end  receiving  orgenlzoticns  and 
tho  Arsenal  Cperotlono  DIvlalon  Responsible  Roprocontatlvo'e  records 
will  be  posted  as  outlined  In  par.  8,^  above. 

B.itS  WA  Laboretorles  Program  Office  records  will  be  adjusted 
to  Indicate  the  change  In  each  organizations  ledger  account.  Whore 
both  organizations  involved  In  the  transfer  ere  within  the  Arsenal 
Operations  Division  no  record  by  WAL  Program  Office  I©  noceoeary  ©Inc® 
this  I©  within  the  Arsenal  Oporatlons  Division  account  and  they  will 
maintain  their  required  records. 

9»  Book  Physical  inventory  Qj ff crones©  -  (B~PId) 

9.1  B-PId©  are  the  non^recoverable  losses  incurred  In  operation© 
performed  in  WIP  end  In  burning  operations*  These  can  generally  bd 
grouped  in  twu  categories  as  foiiowst 

9.11  K  '.i.;  Losses  -  those  occur  In  such  operations  a©  malting. 
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the  process  fhaf  quonflfy  hos  chengod,  fho  dlfforonco  bolng  Hio  loso 
rosulflng  from  this  cpcraMonal  process, 

9,12  Estlmafed  Losses  -these  occur  when  matorlol  Is  plocod 
Into  process  ond  it  Is  not  possible  to  occurotely  determine  the  exact 
emount  of  SS  motorlol  lost,  l.o.,  where  machining  operations  ore 
involved  ond  heolth  and  safety  procouttons  rocui;-  In  evacuation  of 
particles  through  ventilation  processes  when  loss  co-'ict  bo  mcoauredi 
In  burning  operations  similar  losses  are  Incurred,  etc. 

9 •  2  Accounting  for  I e  Losses 

9.21  0r?DC2  Form  I329R  provides  organization  using  SS  /Aotorlolo 
the  mcchanirm  for  reporting  ond  explaining  the  non-rocovorcblo  losses 
Incurred  rnch  month, 

9.22  Knov.nlosses  ond  weights  will  be  recorded  In  the  opproprloto 
column  on  the  data  on  which  the  loso  Is  determined.  The  typo  (molting, 
machining,  ofc.)  will  bo  noted  In  the  •’Commont”  column.  The  total  of 
this  column  at  the  end  of  the  month  will  equal  the  total  of  the  "by 
difference"  column  In  the  Non-Hocovorable  losses  portion  of  the  report, 

9.23  Estimated  losses  will  be  reported  In  the  column  provided 
In  the  Mcn-Rocovoroble  Loss  portion  ot  the  report. 

9,3  The  total  of  the  non-recovorcb lo  losses  of  the  report  will  equal 
tho  total  reported  on  the  line  "non-rccoverob lo  looses"  on  the  left  side 
cf  tho  report. 

10*.  Accounting  for  Scrap  and  Approved  Inventory  Write-Off 

10. 1  Generated  scrap  conslets  of  chips,  turnings  and  sludge  ro- 
su  fting  from  machining  ond  other  procosces  end  must  bo  accurately 
reported  end  reco*dod  on  monthly  accountability  recorda, 

10.2  All  scrap  when  collected  will  be  turned  In  to  tho  SS 
AccountobI I  My  R^prosontot I ve  and  It  must  be  transferred  on  Uranium 
I soue/Transfor  Records  CROCZ  Form  f27GR  end  recorded  on  Alonthly 
Accountability  Rocord,  0RD8E  l^2$R, 

10.3  Containers  of  scrap  will  be  clearly  marked  os  to  tho  estimated 
uranium  weight  by  the  SS  Responsible  Representative  of  the  organization 
returning  the  scrap  material «. 

10,(4  The  SS  AccountobI 1 1  tv  Represenrot I ve  will  maintain  a  Monthly 
/vccQuntffbi  1 1  ty -Report .  ■OROEE  .  I3^Q3  for— fl.lL-mal.er.LaI-.turned  !..n-tQ  scrap.,. 
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Storage.  Entries  will  be  made  as  the  scrap  Is  received. 

10.41  A  record  will  be  made  through  the  use  of  ORDBE  1278R, 
Uranium  Transfer/Issue  Record  when  scrap  is  burned  and  residue  Is 
returned  to  the  scrap  storage  area.  In  each  such  case,  where  a 
non-recoverable  loss  is  Incurred,  it  will  be  recorded  in  the  "known 
losses"  column  of  Monthly  Accountability  Record,  ORD3E  i329R, 

10.5  Approved  Inventory  write-offs  represent  material  which  is 
removed  from  scrap  storage  and  disposed  of  in  accordance  witli  regulations. 
This  generally  is  accomplished  in  one  of  two  ways,  i.e.  disposal  at  sea 
or  disposal  through  burial  at  Oak  Ridge,  Tennessee, 

10,51  Noil-Recoverable  material  which  has  been  cleared  for 
disposal  by  SS  Accountability  Representative  will  be  turned  in  on  a 
Property  Turn-In  Slip.  This  will  be  the  voucher  document  for  making 
entries  to  the  Monthly  Accountability  Records,  ORDBE  Form  1329R, 

1 1 .  Shipment  of  Finished  Goods 

11. 1  Upon  completion  of  finished  items,  the  operating  organizations 
will  prepare  a  Property  Turn-in  slip  in  accordance  with  published 
procedures.  This  will  be  forwarded  to  Supply  Branch  with  the  finished 
material,  ORDBE  Form  1278R  will  also  be  prepared  and  distributed, 

ll.il  In  addition  to  normal  distribution  a  copy  of  the 
Property  Turn-in  slip  will  be  forwarded  to  the  SS  Accountability 
Representative,  Building  39. 

11.2  The  SS  Accountability  Representative  is  responsible  for  pre¬ 
paring  the  SS  Shipping  Form,  AEC  101,  based  on  the  Information  contained 
in  the  Property  Turn-in  slip,  plus  other  required  technical  information. 

The  Supply  Branch  will  provde  information  required  to  complete  that 
portion  of  Form  AEC-lOl  pertaining  to  shipping  voucher  numberj,  govern¬ 
ment  bill  of  lading  number,  etc, 

11.3  The  Program  Office  will  bring  all  copies  of  Form  AEC  101  to 
the  Restricted  Data  Control  Officer,  if  security  classification  applies 
and  copies  will  be  distributed  in  accordance  with  security  regulations. 

If  shipment  is  not  classified.  Program  Office  will  distribute  copies  to 
the  specified  destination, 

11.4  The  Program  Office  will  use  Form  AEC  101  to  maKe  required 
entries  on  the  Individual  Station  Account,  the  Overall  Station  Total 
General  Ledger  and  the  Internal  Inventory  Control  Account  Ledger  as 
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cJoccrib'^d  in  porogroph  3,  this  section.  Form  AEC  101  will  bo  filed  In 
the  Program  Office  as  a  supporting  voucher  to  the  obovo  entries. 

11.5  The  Supply  Branch  r«!  I  I  use  the  Property  Turn-In  Slip  to  prepare 
the  Army  Shipping  Document. 

a 

1 1.51  V/tien  ♦ho  Army  Shipping  Document  is  proporod  nototion 
wi 1;  be  made  on  the  form  that  ABC  Form  101  Is  either  Inclosed  In  the 
shipment  or  will  bo  trial  I  od. 

•2.  Accountability  Repcrtlnq., 

12.1  Atomic  Energy  Commission  regulations  roqulro  monthly  reporting 
of  el!  SS  /Aaterloi  provided  to  the  arsenal.  Subject  report  must  be 
cubmittod  to  the  AEC  Alborqucrque  Operations  Office  by  the  tenth  working 
tiny  following  the  close  of  the  calendar  month, 

12.2  The  WA  Laboratories  Program  Office  Is  responsible  for  pre¬ 
paring  the  consolidated  Monthly  Accountability  Report,  AEC  Form  AL-7I3» 
from  the  AVenthly  Accountability  Reports  CROBE  Form  1329R  received  from 
operating  organizations,  and  other  accountability  records.  The  report 
will  bo  sent  to  SS  Accountability  Representative  for  signature  and 

di stribut Ion, 

12.21  OrganI zctlons  using  uranium  in  their  operations  ere 
responsible  for  submitting  A’onthly  Accountobi  I  ?  ty  Report,  ORDEE  Form  I329R 
to  the  WA  Laboratories  Program  Office  on  the  last  v/orking  day  of  each 
month.  The  SS  Accountability  Ropreaontatl ve  will  prepare  two  reports, 
one  for  SS  .Material  In  Inventory  end  the  second  for  scrap  In  stortge, 

12.212  No  SS  Material  will  be  moved  between  organizations 
on  the  last  working  day  of  any  month  while  Inventory  report. Is  being  pre¬ 
pared. 

12.3  Technical  assistance  required  for  the  preparation  of  the 
consolidated  monthly  report,  AEC  ForraAL*7i3»  provided  by  The  SS 

Accountability  Reprosontet 1 vo  or  hi  a  designee. 

12,14  In  Instances  where  AVjnthly  Accountability  Reports  prepared  by 
organizations,  or  the  consolidated  report  prepared  by  V/A  Laboratories 
Program  Office,  do  not  balance,  the  SS  Accountability  Representative 
will  bo  notified  end  steps  Immediately  ,n.tite*ed  to  review  all  trans¬ 
actions  for  the  month  In  quei.tlon  unt  1  i^n.'  ^  1 ‘orencos  ore  adjusted. 

In  extreme  coses,  the  SS  AccountabI  i  i  r  y  nup>  .^su’^toti  ve  Is  authorized  to 
call  (O'"  end  conduct  a  special  Inventory  ro  baianco  accountability  records. 
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12,5  The  SS  Accountability  Representative  will  raill  the  Monthly 
Accountability  Report  AEC  Form  AL-713  to  the  AEC  Alberquerque  Operations 
Office  In  time  for  It  to  reach  Its  destination  by  the  tenth  day  of  the 
month  following  the  reporting  period, 

13 .  Control  and  Accountability  of  SS  Material 

13,1  Exhibit  "C*  is  a  flow  chart  Illustrating  the  actions  outlined 
in  Sections  B  and  C  of  this  Chapter 
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Section  D  •  Safety  Haasurcs 


1.  Purpose 


l.l  The  purpose  of  this  eectlon  la  to  prescribe  tba  cafoty  pre¬ 
cautions  to  be  adhered  to  In  the  handling  of  S3  Material  (Ursnlunj  Mato- 
rlal)  and/or  equipment  and  facilities  uoed  on  the  Uranium  Prosrama, 

2.  Scope 


2.1  Thla  section  applies  to  all  uranium  material,  and/or  equipment 
or  facilities  used  on  the  Uranium  Programs  and  the  provisions  outlined 
will  be  adhered  to  by  all  organleotlons  and  Individuals  who  participate 
in  any  of  the  Uranium  Pro^roma, 

3»  Policy  and  Responalbllltlea 

3.1  Detailed  Radiation  Safety  Policy  and  the  recponslbllltioo  of 
operating  and  aupport  organizations  are  spelled  out  In.VA  Manual^  Pert  2 
Chapter  701001.  which  applies  to  thla  section  or  any  chapter  or  section 
pertaining  to  hazardous  ionizing  radiations. 

4.  Safety  Procedures 

4.1  Incoming  Shipments 

4.11  All  Incoming  shipments  of  uranium  arc  Identified  by 
Radioactive  Material  Cleoa  0  Poison  label.  (Annex  A). 

4.12  Incoming  shipments  of  Uranium  Material  will  not  be 
opened  by  Supply  Branch  personnel. 

4.121  The  Health  Physicist  or  hla  alternate  and  the  SS 
Accountability  Representative  will  be  Immediately  notified  of  arrival 

of  uranium  material.  Shipment  and  carrier  will  bo  held  at  Supply  Branch 
until  their  arrival. 

4.122  The  Health  Physicist  will  monitor  the  shipment 
for  radioactivity  and  to  assure  that  the  radiation  factors  of  the  mate¬ 
rial  conform  to  label.  If  variances  exist,  the  shipment  will  be  under 
the  control  of  the  Health  Physicist  until  he  releases  it. 

4.123  The  approved  shipment  will  be  transported  by 
truck  to  the  designated  SS  Accouncabi 1  icy  Representative  who  will  store 

it  in  Che  specified  storage  areas  until  ic  Is  Issued.  If  it  is  classified 
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material,  It  will  be  scored  In  assigned  locked  aeoirlty  area. 

4.13  Protective  gloves  and  other  protective  clothing  required 
will  be  worn  by  personnel  engaged  In  receiving,  handling  or  weighing  In 
uranium  material . 


4.131  Protective  clothing  will  bo  provided  by  the  Health 
Physics  Coordinators  of  the  various  organizations  engaged  in  uranium 
operations. 

4,2  Issue  and  Transfer  of  Uranium  Material 


4,21  Uranium  material  Issued  by  the  SS  Accountability  Repre- 
aentatlve,  or  uranium  material  transferred  between  organizational  units 
during  processing  operations  will  be  transported  In  approved  containers 
and/or  with  approved  protective  covering. 

4*22  Issuing  and  receiving  organizational  peroondei  will  wear 
required  protective  clothing. 

4.221  Standards  of  protection  required  will  be  estab¬ 
lished  by  the  Health  Physicist  as  needed  In  special  situations. 

4.23  The  material  will  be  stored  only  in  specifically  desig¬ 
nated  areaa. 

4.3  Machining  gadioactlvG  Material 

4.31  Machining  of  uranium  materials  will  be  performed  on 
machines  designated  for  this  purpose,  and  these  machines  will  not  be 
used  for  any  but  Uranium  materials  operations.  (This  does  not  ex¬ 
clude  the  finish  machining  of  end  Items  on  these  machines,  utilizing 
sub-assemblies  of  Uranium  and  non-uranium  materials,  such  as  sub- 
assemblies  of  steel  and  titanium.) 

4.311  When  materials  other  chan  Uranium  are  machined 
on  machines  within  the  Uranium  machining  area,  all  materials  and 
equipment  will  be  completely  decontaminated  prior  to  removal  from 
this  area. 


4,32  Machines  Used  in 'prCces's ihg  Ur'anTbm  matetlffl  will  be 
so  Identified  and  will  be  segregated  in  special  areas.  Machines 
will  not  be  removed  from  these  areas  until  they  have  been  completely 
decontaminated. 


DATE: 

12  Jun  58 


T2-368 


M  Urnnlum  Frof’.rn/is _  P2  Ch  70l.00g 

Section  D  -  Scfcty  Mcfleurea  5cc  D  Pa?  47321 


4*321  Areas  which  contain  haeardouo  ionising  radiations 
caused  by  uranium  n-aterlal,  equipment  or  facilities  vjill  ba  clearly  in¬ 
dicated  by  appropriate  signs  aa  required  by  regulations* 

4*33  All  tnachlning  operations  will  be  conducted  in  a  vary 
clean  ahop.  Standards  of  clcanllnesa  will  be  esccbllehed  by  the  health 
Physicist  as  needed  in  epecial  situations* 

4*34  During  machining  oporationa*  machine  operators  will  take 
all  necessary  precautionary  measures  to  reduco  the  poaaibility  of  having 
chips  Ignite  at  the  lathe*  It  la  recommended  that  machining  be  done  at 
minirouta  practical  speed  with  sharp  tools  and  with  generous  use  of  coolant. 

4*341  When  soluble  cutting  oils  are  used  In  machining  of 
uranium*  serious  corrosion  of  lathe  beds  and  other  parts  of  machine  tools 
may  develop*  particularly  if  Che  soluble  oll-wacer  mixture  is  too  lean  or 
if  the  mixture  is  inadvertently  mauc  up  by  mixing  water  Into  the  oil. 

The  correct  procedure  is  to  add  the  oil  to  the  water.  Corrosion  problems 
will  be  eliminated  by  replacing  the  soluble  oil  coolant,  by  water  soluble 
chemical-base  coolant*  such  aa  "K-7". 

4*33  Chips  and  turnings  generated  by  machining  operations  will 
not  be  allowed  to  accumulate.  Ten  gallon  buckets  with  covers  are  gene¬ 
rally  recommended  and  chips  and  turnings  will  be  submerged  in  oil  (either 
commercial  fuel  or  mineral  oil).  Not  more  than  one  bucket  of  the  30 
gallon  sise  will  be  inside  a  building  at  any  one  time. 

4*351  As  soon  aa  a  bucket  of  chips  is  accumulated  during 
•  working  ahift*  it  will  be  removed  from  the  building  and  shipped  to  the 
designated  exterior  atorage  areas. 

4*352  Chips  end  turnings  will  be  removed  from  all  build¬ 
ings  before  the  end  of  each  working  shift  and  stored  in  containers  in 
designated  outside  storage  areas* 

4*353  Chips  and  turnings  will  be  segregated  by  type* 
i*e*  depleted  uranium  or  natural  uranium  and  storage  containers  will  be 
so  Identified* 


4.354  Chips  and  turnings  derived  from  classified  uranium 
material  will  be  kept  segregated  from  all  other  scrap  and  stored  in  the 
classified  security  area  provided  for  this  purpose, 

4*36  Sludge  In  coolant  reservoirs  will  be  removed  as  accumu¬ 
lation  requires,  or  daily  if  necessary  as  determined  by  the  Health 
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Physlciat.  Sludge  wxll  be  stored  in  the  Eamo  mnneor  00  outlined  In  para¬ 
graph  4.35. 

4.37  Waste  materials  (wipers^  paper,  etc.)  will  be  retained  In 
paper  bogs  provided  specifically  for  this  purpoco  and  removed  dally  to 
outside  storage  areas  as  outlined  in  paragraph  4.35. 

4.38  Solid  wastes  removed  from  sink  filter  traps,  vacuum  cleaner 
sweepings,  and  other  sweepings,  and  exhaust  filters  will  be  handled  In  the 
same  manner  as  chips  and  turnings.  When  any  of  these  Involve  classified 
material,  they  will  be  stored  in  classified  storage  area. 

4.39  Machine  areas  will  be  policed  periodically  by  the  Health 
Physicist  and  regularly  by  the  Health  Physics  Coordinators  to  Insure  that 
safe  practices  are  being  maintained  and  that  areas  are  free  of  chips  and 
turnings  and  that  these  are  being  removed  from  the  areas  as  required  and 
being  acored  properly. 

4.40  Decoti  irninatlon  of  areas  and  machines  will  be  performed 
upon  determination  of  the  organization  chief  or  Health  Physicist  that 
it  is  required,  or  when  allowable  contamination  levels  are  at  or  ap¬ 
proaching  Che  maximum. 

Ventl Ictlng  and  Exhaust  Systems 

4.41  One  of  the  prime  safety  pzoceuMons  in  the  machining 
oparatlons  Is  to  provide  adequate  exhaust  and  ventilating  systems  to  pro¬ 
vent  the  Ingestion  of  uranium  particles.  Machines  will  be  equipped  with 
ventilating  and/or  exhaust  systems. 

4.42  Machlnos  will  be  equipped  with  required  ventilating  and 
exhaust  systems  operating  at  a  minimum  velocity  of  150'  feet/minuce  at 
the  chips  generating  tool. 

4.43  Ventilation  will  be  checked  with  air  sample  sc  the  nor¬ 
mal  working  area  of  the  machine. 

4.44  Buildings  which  have  exhaust  iysteinf.  for  tirani«.m  machin¬ 
ing  operations  will  have  the  static  pressure  drop  across  th,*  f'.iter 
measured  dally.  At  the  some  time  an  a.r  sample  Cor.e  hour)  will  be  taken 
In  th?  duct  and  on  the  exhaust  3*de  of  the  fxl'ers- 

4.45  Flite  es  will  be  hanged  wlier.  etcher  of  the  lol low’rxg  con¬ 
ditions  is  noted'- 
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a.  Static  pressure  drop  ccroos  the  filter  Is  above  0.23”, 

b.  Air  aample  of  the  f liter  .cKhnuot,  monitored  by  llcnlth 
Physicist  or  Health  Fhyalcs  Coordinators,  Indicateo  that  exhaust  la  more 
than  ten  times  background, 

5.  Film  Badges 


3*1  All  personnel  handling  uranium  will  be  required  to  wear  film 
badges  and/or  dosimeters  which  are  provided  to  measure  rate  of  radiation 
exposure. 


5.2  Film  badges  will  be  under  the  control  of  the  Health  Phyaiclst 
and  distribution  to  using  organizations  will  be  made  by  his  office. 

5.3  Chiefs  of  operating  organizations  are  responsible  for  assuring 
that  peraonnel  engaged  In  work  Involving  uranium  or  hazardous  Ionizing 
radiation  wear  film  badges  at  all  times.  Health  Physics  Coordinators 
of  each  organization  will  provide  required  badges’,  change  film  strips 
as  required,  take  film  strip  readings  and  submit  reports  to  the  Health 
Phyaiclat. 


5, A  Health  Physics  Coordinators  will  be  responsible  for  monitoring 
admissions  to  radiation  areas  as  outlined  in  paragraph  8,  Chapter  701000, 
or  to  any  other  areas  that  may  be  included  In  the  future. 

6.  Personnel  Precautlona 


6*1  Protective  clothing  and  ehoe  protectors  will  be  worn  by  all 
personnel  who  arc  exposed  to  radioactive  materials  in  any  arsenal  area, 

6.2  Respirators  will  also  be  worn  continuously  in  areas  where  radio¬ 
active  dust  or  radioactive  smoke  furvaa  may  be  present  in  the  air.  Such 
areas  will  include,  but  not  bo  limited  to,  roof  exhaust  areas  and  scrap 
burning  areas. 

6.3  Personnel  who  are  responsible  for  changing  filters  In  the  ex- 
l.juot  systems  will  wear  gloves. 

6.4  Clean  protective  clothing,  shoe  protectors,  gloves  and  respi¬ 
rators  will  be  available  for  all  personnel  in  areas  where  uranium  is 
being  handled.  Chiefs  of  orgenlratlons  will  make  arrangements  for 
obtaining  or  providing  these  items, 

6.5  Protective  cljjthlng  will  be  changed  dally  and  after  use,  at 
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the  end  of  each  ehlft,  soiled  or  contaminated  protective  clothing  will 
be  pieced  In  containers  provided  for  this  purpose. 

6.6  Protective  clothing  will  ha  laundered  and/or  deccntCT.lnnted  by 
facilities  provided  within  the  arsenal  or  by  approved  outside  coritrccted 
focllltles, 

6.7  No  food,  Including  candy  or  beveraGeo  will  be  brought  into  or 
eaten  In  any  room  or  area  within  the  Installation  where  hasardouo  Ionising 
radiations  arc  present;  atroklng  will  be  prohibited  In  areas  where  unsealed 
Bources  of  radioactive  material  are  being  used,  handled,  stored,  processed 
or  transferred.  Specific  notice  to  this  effect  shall  be  concplcuously 
posted  In  these  areas. 

6.8  Before  eating  or  drinking  outside  the  restricted  sreas,  hands  and 
face  shculd  be  washed  to  prevent  ingestion  of  harmful  dusts  or  other 
radlooctive  matter. 
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1.  Purpose 


1.1  *The  purpose  of  this  section  is  to  prescribe  procedures  for  the 
disposal  of  scrap  uranium  and/cr  material  contaminated  vlth  uranium.* 

2 .  Scope 


2.1  *The  provisions  of  this  section  apply  to  all  organizations  of 
the  arsenal  who  participate  In  the  uranium  program,* 

3,  *Policy  and  Responsibilities 

3.1  The  Health  Physicist  Is  responsible  for  the  uranium  waste  dis¬ 
posal  program,  maintaining  the  necessary  radiation  protection,  determin¬ 
ing  levfils  of  contamination  for  various  methods  of  disposal,  establishing 
waste  material  Identification  requirements,  setting  up  operating  pro- 
ced-.«res  and  coordinating  disposal  program  responsibilities. 

3.2  The  Fire  Marshal  is  responsible  for  transporting  waste  materials 
from  organizational  units  to  burning  and  storage  area,  converting  scrap 
uranium  metal  to  oxlde^  Incinerating  combustible  contaminated  wastes, 
and  fire  protection  of  storage  and  burning  areas. 

3.3  The  S.S.  Accountability  Officer  is  responsible  for  necesoary 
accounting  procedures,  material  weights  and  balances,  determination  of 
economical  leconvertabl lity  and/or  salvage  value,  designation  of  con¬ 
tainer,  disposition  as  prescribed  by  the  Health  Physicist  in  accordance 
with  Section  B  of  this  chapter.* 

A.  Personnel  Safety 

A.l  All  personnel  engaged  In  the  burning  operations  must  wear  film 
badges  during  these  operations  and  while  In  the  exposure  areas. 

4.2  Protective  clothing  and  shoe  protection  will  be  worn  during 
burning  operations  and  while  residue  is  being  removed. 

4.3  Respirators  will  be  worn  by  personnel  participating  In  the 
burning  operations  where  radioactive  dust  or  smoke  may  be  p  esent  In 
t^  3  air. 


4,4  Personnel  will  rot  smoke,  eac  or  drir.k  while  In  the  burning 
area. 


REVISION  DATE! 
5  Nov  58 


T2.399 


P  2  Ch  701C02 _ Urnri^m  fto^roms  WA  Monual 

Sec  E  Par  Secnior.  E  ••  Disposal  of  Waate  Material 

4*. 41  Following  boruing  operations,  participating  personnel  will 
vash  face  and  hands  before  smoking,  eating  or  drlnU.lng  outside  the  burn¬ 
ing  area. 

5 •  Are a  Monitoring  Procedures 

5.1  Soil  samples  will  be  taken  periodically  in  the  burning  opera¬ 
tions  area  by  the  Health  Ph; slclst  tc  determine  the  degree  of  radioactive 
contamination. 

*5,11  Soil  samples,  material  Immediately  analyzed,  will  be 
labeled  to  show  location  and  date,  and  stored  by  Health  Physicist  for 
future  analysis.  It  necessary.* 

5.2  *Alr  samples  will  be  cake-,  during  the  burning  operation  at  the 
discretion  of  the  Health  Physicist.* 

5.3  *The  burning  area  will  be  monitored  during  the  burning  process,* 

6,  Uranium  Metal  Scrap 

6.1  Chips  and  turnings  generated  from  machin'ng  operations  which 
have  been  removed  from  the  machine  areas  and  stored  In  designated  ex¬ 
terior  storage  arms  will  be  collected  dally,  or  as  necessary  by  the 
Fire  Protection  Branch. 

6.2  Chips  and  turnings  will  be  transported  In  their  covered  con¬ 
tainers  on  fire  t  to  the  Northeast  Area  where  they  will  be  burned 
under  supervision  of  Chief,  Fire  Protection  Branch, 

6.3  Precautions  will  be  t.-ken  to  keep  air  currents  from  scattering 
ash  residue  as  all  ash  must  be  collected  and  occounted  for, 

6.4  Ash  residue  will  be  weighed  by  S.S,  Accountability  Representa¬ 
tive  and  weight  and  type  marked  on  containers  which  will  be  stored  pend¬ 
ing  disposition  Instrucclors .  Standards  to  be  followed  in  disposition 
will  be  prescribed  by  the  Health  Physicist. 

6.5  *Bulk  uranium  scrap  will  be  stored  under  oil,* 

7,  Non-Combustible  Waste 


7,1  The  oil  residue  it-  which  chips  and  turnings  have  been  stored 
will  not  be  dumped  on  Che  ground  after  ch.ps  have  been  removed  for 
burning.  This  will  be  returned  to  WA  Laboratories  for  processing. 
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7.2  011  residue  will  be  disposed  of  by  fllterlnc  through  a  ICO-rnesn 
screen  Into  the  slop  sink  with  adequate  dilution  or  neutralization  as 
prescribed  by  standards  approved  by  the  Health  Physicist. 

7,21  Solids  extracted  from  the  filtering  operation  outlined 
In  paragraj^h  7.2  above  will  be  disposed  of  by  burning  in  accordance  with 
paragraph  6  above. 

7.3  *Uranlum  graphite  crucible  scrap  will  be  placed  In  55  gallon 
cans  and  broken  to  minimize  volurve  requirements,* 

7, A  *Saw  blades  etc.  that  annot  be  easily  decontaminated  will  be 
scored  in  55  gallon  drums  which  are  labeled.* 

8,  Combustible  Wastes 


All  types  of  wipers  which  have  been  used  during  machining 
or'''''utlons  and  collected  in  separate  containers  will  be  disposed  of  by 
^<.rnlng  as  outlined  in  paragraph  6  above, 

8,2  Vacuum  sweepings  which  have  been  collected  during  cleaning 
operations  will  also  be  burned  as  outlined  above, 

9,  Security 

9,1  Any  waste  which  may  contain  classified  material  will  be  so 
marked  and  stored  in  the  security  area  which  has  been  provided  for 
this  purpose. 
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1 .  £11  r 

1.1  This  section  defines  the  procedures  to  be  observed  in  the 
storage  of  uranium, 

2 ,  Scoi2£ 

2.1  The  provisions  outlined  will  apply  to  all  organizations  who 
handle  and  store  uranium. 

pnrlGS  of  Stornp e 

3.1  The  categories  of  storage  defined  in  this  section  arct 

a.  SLora;’r  of  incoming  uranium. 

b.  Storage  of  uranium  received  by  using  organizations, 

c.  Storage  of  work  in  process  containing  uranium. 

4 

d.  Storage  of  finished  work  awaiting  shipment  to  Supply 
Branch  for  shipment. 

c.  Storage  of  uranium  waste  products  and  contaminated  mate¬ 
rials  . 

f.  Storage  of  recovered  waste  uranium  pending  dlapooltlon 
instructions . 

g.  Storage  of  environmental  aomplcs  (soil  samples »  etc,), 

h.  Storage  of  classified  material. 

,  General  Conditions 

4.1  All  uranium  ocaring  material  will  be  segregated  in  storage 
areas. except  when  it  is  combined  with  other  matciialo  in  a 
component . 

4.2  Liquids  containing  uranium  will  be  stored  in  separate  con¬ 
tainers  from  solids  where  easl  ly  separated;  otherwise  disposal  will 
be  made  in  bulk. 
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A. 3  Isolated  storage  areas  will  be  established  by  all  organlzationo 
to  store  any  uranium  that  Is  not  being  currently  processed.  Such  areas 
will  be  appropriately  posted  to  restrict  unauthorised  entry.  The  mate¬ 
rials  in  these  areas  will  be  arranged  in  such  a  manner  to  avoid  high 
levels  of  radiiStlon  intensity  at  any  one  location. 

A. 31  Each  radiation  storage  area  will  be  conspicuously  posted 
\.'lth  a  sign  or  signs  bearing  the  usual  radiation  caution  symbol  and  the 
words  CAUTION 

RADlAlToTf  AREA 

A. 32  Each  container  in  which  radioactive  material  is  stored 
shall  bear  a  d/rable,  clearly  visible  label  bearing  th6  uaiiaL.  tadlctlon 

caution  syinbo*.  and  the  words  _ CAUTION _ 

RADIOACTr/E  lUTERlAL 

A  *»  When  placed  in  storage,  containers  should  have  a  seml-permancnt 
lde.-.<' .f Icat ion  including  the  name  of  the  organization  preparing  the 
mat’.'  lal  for  storage,  the  radioisotopes  Involved,  the  level  of  activity 
y.caincd  therein,  and  the  date  when  the  levels  were  determined, 

A, 5  All  radioactive  material  bearing  a  security  classification 
will  be  so  Identified  and  will  be  located  for  storage  in  the  classified 
security  area. 

A. 6  Access  to  storage  areas  will  be  limited  to  personnel  who  have 
been  designated  by  organization  chiefs  and  who  are  listed  on  the  Health 
Physics  roster,  and  who  have  been  cleared  for  security  if  the  material 
or  project  has  been  classified. 

A. 7  Film  badges  will  be  worn  by  personnel  working  in  these  storage 
areas. 


A, 8  Levels  of  radiation  will  be  measured  at  periods  determined  by 
the  Health  Physicist  to  assure  that  amount  of  hazardous  ionizing  radia¬ 
tions  does  not  exceed  allowable  levels, 

5.  Rules  Governing  Various  Storage  Categories 

5.1  Incoming  Material.  The  Supply  Branch  will  establish  a  segre¬ 
gated  storage  area,  equipped  with  adequate  ventilating  and  sprinkler 
system  facilities,  for  the  storage  of  incoming  uranium  which  is  not 
immediately  transferred  to  the  using  organization.  When  practical, 
direct  delivery  will  be  made  to  the  using  organization  after  material 
is  checked  in  by  Supply  Branch, 
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See  F  Far  5*2 


5*2  Material  Rocalved  by  Usln^  Orp'.anlr.ntlons .  Each  organleation 
receiving  uranium  uilT  arrange  suitable  scsregated  areas  where  material 
which  is  not  being  iirrr.odlately  processed  msy  be  stored  ponding  use* 

W<3rk  in  Procesn  5  torn  go.  Components  containing  uraniura  which 
are  being  rnachlncd  on  a  single  shift  operation  will  be  removed  from  tha 
Biachine  at  the  end  of  the  shift  and  stored  off  the  floor  in  a  five 
gallon  bucket,  or. other  approved  container,  adjacent  to' the  taachina, 
unless  the  work  is  being  perfonr-ied  in  a  clossified  security  area  when 
it  may  be  left  in  the  machine. 

5.31  If  the  material  being  processed  is  classified.  It  will 
be  removed  to  a  locked  security  area  unless  the  work  is  being  performed 
In  a  classified  security  area. 

5.32  If  the  process  involved  is  a  multiple  shift  operation 
and  will  be  worked  on  by  successive  shifts,  the  work  may  be  left  in 
the  machine  set  up. 

5.33  Where  operations  are  not  continuoua  and  there  may  be  a 
prolonged  delay  between  operations,  the  material  will  be  located  in 
the  storage  areas. 

5.34  Finished  products  awaiting  disposition  will  be  located 
in  the  assigned  storage  area  of  the  organization  completing  the  work. 

5.4  Finished  Work  Awaiting  Shipment.  Items  on  which  work  haa  been 
completed  which  are  sent  to  the  Supply  Branch  for  shipment  will  bo 
stored  in  the  segregated  storage  area  apart  from  other  materiale. 

If  they  are  classified  items,  provisions  will  be  made  for  storage  in 
security  areas.  If  arrangements  have  been  made  to  have  the  item 
shipped  from  the  processing  area,  the  item  will  be  placed  in  the  or> 
ganisatlon  storing  area  pending  shipment. 

5.5  Waste  Products  Storage 


5.51  Prior  to  requesting  disposition  service  for  waste 
products,  each  arsenal  segment  having  uranium  to  be  disposed  of, 
will  comply  with  the  following  when  accumulated  waste  has  reached 
the  level  allowed  in  the  area: 

a.  Segregate  all  uranium  from  non- radioactive  mate¬ 
rial,  when  practical. 

b.  Liquid  uranium  macerul  .Jill  be  stored  in 
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separate  containers  from  solid  uranium  material  when  It  can  be  easily 
sepo rated, 

5.52  Materials  will  be  stored  in  the  established  central  out* 
door  Isolated  storocc  area  which  will  be  appropriately  posted  to  re¬ 
strict  unauthorized  entry.  The  materials  in  the  storage  area  will  be 
arranged  in  such  a  manner  as  to  avoid  high  levels  of  intensity  at  any 
one  location. 

5.53  When  placed  in  central  outdoor  storage,  containers  should 
have  a  semi -permanent  identification  including  the  name  of  the  organiza¬ 
tion  preparing  the  container,  the  uranium  material  involved,  the  level 
of  activity  contained  therein,  the  security  classification  of  scrap, 

and  the  dates  when  such  levels  were  determined, 

5.54  All  waste  material  bearing  a  security  classification 
will  be  stored  in  locked  security  storage  area. 

5.6  Recoverable  Waste  Material 

5,61  Uranium  material  which  has  been  recovered  from  any  process 
which  has  a  salvage  value  will  be  stored  as  outlined  in  paragraph  5.5 
above  pending  receipt  of  shipping  instructions. 

5.7  Storage  of  Environmental  Samples 

5,71  Soil  samples,  outlined  in  Section  E,  paragraph  6,  this 
chapter,  will  be  stored  in  segregated  storage  area  by  the  S.S.  Accounta¬ 
bility  Representative. 

5.8  Storage  of  Claaslfied  Material 

5,81  All  classified  uranium  material  will  be  stored  in  locked 
security  areas  as  outlined  in  Section  G  of  this  chapter. 
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E-n:3ic3  study  Eimirffl  firiijg 


A*  Krtmjfr.otBrd  of  H’D.Ol  Pj’-ojectlle? 

’T'.q  potential  h£"a-f‘d3  in  tea  rrinifs.oturinj,  l.e.,  rr.sltlncrj  oJlc^'lns, 
itiacnlnln^,  cto.,  of  tho  cc:::;pc.r.:;ntB  of  nr^-niya  SOOl  hr-o  bsan  tc-hcn 
cajna  of  bj  tho  Bt:mdard  oporatlng  procadurao  c,n  cpcclflcd  bj  teo 

Vfatortotrn  ilrcoasl  HaalUi  Fb^ysica  Offlco  based  on  Uio  lirdta  £3  dalir-oatod 
by  the  Atoialc  Enar^r  CossdBsloa  iji  tho  Fedaral  Roglotar,  10  CFE,  Part  20. 

Thace  prccoduraa  hava  baen  provldiad  to  Lalca  City  Arcanol,  Aboraaon 
Pro/lng  Oroimd,  end  Frcril-cford  Arsanal.  This  ccoparctlTD  effort  has 
matorlflJJ^  ©xpoditad  tha  alloy  dsvolopnvent,  rrjnjijrnot'arins  and  application 
of  uranlm  laatGrlal.  Briefly,  hoalth  phyoica  studica  condi:.otcd  d'oring 
molting  end  machining  oporatlono  during  tho  past  yoar  at  IJatos’tc'.m  Arssr.al 
have  dcjionotratod  tliat  tho  procodaros  inplamantod  hara  effcotivsly  ccBtroll^d 
the  potonUal  haa&rda  to  within  email  fractlona  of  tbio  parciiosiblo 

B.  Tftotdcal  UsQ  of  EI0.01  Projeotlloa 

1.  Handling  and  Loading  of  tha  Projoctilo 

Wipe  tests  perforsaad  on  tna  projactila  to  evaluata  that  tlilch  oo^jld 
bo  plotod  up  in  handling  ehotfod  that  only  cjcti'emoly  minuta  emounts  cf  re/licaotlvo 
mat&rial  could  bo  tcLpod  off.  Tho  data  fall  wall  below  tho  poralEcibls 

toloranceo,  Oiir  ooncom,  ha^ovor,  in  not  for  thlo  eurfcco  radiallcn,  but  frssa 
tha  poEBlbility  (tiring  handling  of  it  baccnlng  part  of  tho  eimosphoro.  Tl'i® 
wiping  taste  indicate  that  this  is  not  a  problc;m.  Tha  results  of  thfiso  tests 
ore  in  Qraidi  I.  There  is  no  health  hasard  involved  in  tho  handling  cf  tha 
uranium  oosig^onants  in  the  t&otioal  use  of  tho  round. 

2*  Firing  of  tho  Waapon 

Tha  olroumstancoe  of  firing  are  no  different  from  azty  ocnrvcntlonal 
weapon.  Normal  operating  procoduroa  obsorvad  in  tasting  and  taotloal  us®, 
of  conventional  weapons  are  ccmpletaly  aatlsfactory  for  the  uranlisa  XNlOl 
projectile, 

3.  Post-Firing  Environment  and  Points  of  Contact 
a.  Breathing  Zona  of  Personnel  Using  tha  Weapon 

The  Watartovm  Arsenal  Health  Physics  Laboratory  has  exporteentally 
measured  tho  amount  of  radiation  resulting  from  particles  of  uranium  given 
off  during  actual  firing.  The  results  as  shoim  in  Table  1  and  tiia  bar  graph  II 


(ehoim  clearly  dc-r.ions-crato  that  tho  cxnount  of  radiation  and  honso  tlis 

feTiicunt  of  particles  (duet)  givon  off  is  noslipibla.  In  four 

out  of  ten  ecjr.plss  ta’tan,  no  uranltt.i  dust  could  bo  raaasured  with  oven  tho 
r»03t  consltivo  Instrur.cnts,  and  In  all  other  caeec  was  less  toan  0,6;^  (I/I6O) 
of  MJdiniiUia  pjarsnlsslblo  tolo ranee. 

In  tidditiorif  there  is  no  problcr;i  of  cumilativo  ccncentraticno 
in  Buccessi¥0  fli’ir.5  b;cr.MCo  of  Uio  c^^trc-uely  cKell  aeioreit  of  urariim  Eatoriial 
relo&CGd  to  tJio  atriC:y:ora.(2.) 


b«  Boro  Cleaninc 


Wipe  tocts  vera  made  on  the  boro  aurfeoa  of  the  gun  barrel  after 
firing  of  ono  round  end  citer  firing  four  oonseoutlva  rounds.  Ona  ola&iilng 
(wipe;  removed  ell  trcoos  of  radioactivity  after  firing  ona  roxmd^  and  only 
two  oloaiiinga  (wiping  psssoa)  wore  roqulrod  to  removo  all  traces  of  radio¬ 
activity  after  firing  four  rounde.  Toot  roaulta  ara  given  in  Table  2.  Tho 
data  shove  that  all  traces  of  radioactivity  wore  easily  oXeenad  out. 

No  epldemiologloal  hazard  exists  from  cleaning  the  weapcni  and 
the  cleaning  rags  are  not  active  enough  to  be  coneidorod  a  disposal  problem. 


(1)  Recommended  limlte  of  exposure  to  airborne  uranium  duet  as  accepted  by  tho 
Atomic  Energy  Commission  and  required  under  license  in  accordance  v/ith  Atomio 
Energy  Cwnmission  Regulation  10  CFR,  Part  20.  70  dprri/m3  (disintegration  per 

minute  per  cubic  moter  of  air)  or  5Q/« gr/ra^  (miorograms  por  cubic  meter  of  air). 
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Tho  rags  era  bolov;  that  amount  which  the  Atonic  Enorc,r  Cawdsaion  would 
consider  ccntnjidnated.  The  reocrmondaticns  of  this  author  would  to  to  dispoeo 
of  tho  rags  in  any  waste  containor  and  use  standard  boro  cleaning  procoduxoa, 

I4,  Impact  Area 

Earth  samples  vrorc  taken  frern  L<alco  City  Arsenal  and  Abcjrdoca  Proving 
Ground  whe-ro  tasting  of  tlio  uraniuj'n  JatlOl  was  performed.  Tho  earth  Gonplos 
were  loachod  of  their  uranio  with  nitric  acid  solution  a-nd  evaluated  fluoro- 
aetrically.  All  concentrations  did  rust  v^ry  eignificently  from  v'hcat  would 
be  expected  nn;>'’»^here  on  tho  earth’ 0  crust  (3  to  9  rnicrograRis  of  uranim  per 
gram  of  soil).  It  has  been  suggested  that  tho  penrdsslble  concentratirn 
level  for  soil  might  safely  bo  set  at  100  timios  tho  value  for  water. (2)  ihig 
suggestion  was  glvon  by  tho  Health  and  Safety  Laboratory,  Atomic  Enorgy 
Commission,  New  York  Operations  Office.  It  is  worth  noting  that  no  limit 
for  groiind  centemination  is  givon  in  Atondc  Energy  Camnioslon  Rogxilation  CFR, 
Part  20.  It  is  tho  reoOOTiondation  of  tho  Watorto'^m  Arsenal  Health  Physicist 
that  all  spotting  rounds  bo  left  in  tho  Impact  area  and  that  tho  iriipact  area 
not  bo  considered  a  radiation  area.  Ibis  suggestion  vraa  fEvorablT”  considered 
by  the  above-mentionod  Atonic  Energy  Laboratory. 

5.  Conclusions 

The  results  of  the  evaluated  test  data  demonstrate  that  tho  use  of 
the  uranium  in  tho  XiCLOl  is  not  an  epidemiological  health  hazard.  Tho  standard 
operating  procedures  as  exorcised  in  tho  use  of  any  conventional  weapon  will 
be  adequate. 

6.  Technical  Addendum 

Sampling  and  Counting  Techniques*  All  air  samples  were  token,  using 
breathing  zone,  constant  volume  air  samplers  designed  by  Watertown  Arsenal’s 
Health  Physics  Laboratoiy.  Samples  were  evaluated  with  an  Intemal  proportional 
covtnter  on  a  2lf  basis  using  an  argon  and  methane  gas  mixture.  In  order  to 
improve  upon  the  reliability  of  the  measurements  extremely  long  counting  times 
had  to  be  resorted  to  because  of  the  very  low  level  of  radiation  encountered 
in  these  tests. 

Field  monitors  included  gelger  counters  with  anton tubes  which  incor¬ 
porate  thin -walled  geigor  tubes  which  use  a  halogen  quencher.  Eborlino  gan 
flow,  alpha  survey  meters  weis  also  used. 


(2)  lOliO  micrograms  of  uranium  per  gram  of  soil  (parts  per  million,  ppm). 
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TASK  1 


DATA  TAIEN  KR  ROUKD  AT  BREATilNO  ZONE  OF  OPERATOR  ITilLE  TEST 
FIRIKS  URA'HUII  XTOOl  AT  LAKE  CIIT  ARSEIiiiL,  ^  FEBEUART  1S?60 


Fraction  of 


Sample  No* 

location 

drai/pi3  (pJccn'o 

Fermj.ssible 

ToIer'?]ice 

1 

Breathirig  Zona 

0 

0 

2 

it 

N 

O.li  t  0.01 

0,0057 

3 

N 

H 

0 

0 

U 

n 

N 

0.2  ±  0.02 

0.0029 

5 

H 

« 

0 

0 

6 

N 

R 

0 

0 

7 

H 

R 

0.2  ±  0,02 

0.0029 

8 

It 

N 

O.U  +  0.01 

0,0057 

9 

n 

H 

0.2  t  0.02 

0.0029 

10 

n 

N 

O.U  ±  0,01 

0,0057 

*  dpm/m3  disintegration  per  minute  per  cubic  meter*  Background,  self-absorption, 
standard  correction,  and  geometry  were  all  considered  in  the  claculation. 


mm  liisr  on  tjs  iksh  surfacs  o?  tis  gum  barrsi 

mm  FiRiMo  Tis  uRArari  joaoi 


>.  of 

3  Fired 

Tot el  d/ra^ 

1  (oiiS)  - 

6.7  ±  0.03 

2Ed  «lp3 

0 

U  (lour)  - 

lat  vlpo 

1*8,8  t  0.02 

2ml  vlpo 

9.1  ±  O.Ol* 

3rd  wipa 

0 

*  d/a  (disint<?grijtion0  par  minuto).  Backgroimd,  self-absorptioni 
stiaidard  corroction^  and  gacT.atry  wara  all  considered  in  the  calculation. 


